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More effective public administration, tailored to the citizen needs, is a “guiding star” of 
governments in the process of introduction and implementation of e-government. 
Benchmark and evaluation studies are widely used ways to assess the achieved maturity 
level of e-government implementation. In the relatively short history of e-government, a 
number of benchmarks have been created with the e-government front office in the 
focus. Also, many researchers refer to back-office as a crucial milestone for e-government 
development and agree that the back-office benchmarks can give very relevant results for 
maturity level of e-government. However, current situation of back-office benchmarking 
research is relatively poor due to the minor number of studies and the lack of repetition 
over the time or comparison between countries. 
  
This dissertation addresses the issue outlined above, by proposing a novel methodology 
for e-government evaluation with the back office in the focus. This methodology relies on 
the analysis of networks of information flow between the stakeholders involved in the 
processes of public services delivery. We study the structure, topology, and quantitative 
properties of the information-flow networks using standard methods of social network 
analysis. In the first part of the thesis, we show that normative acts and procedures for 
the delivery of public administration services along with knowledge of public servants 
provide all the necessary information for establishing virtual inter-organizational networks 
of document and information flow between the stakeholders involved in the process of 
service delivery. 
 
Further on, we empirically test the proposed methodology in the context of analysis of the 
consequences of the legislative reforms in four public administration areas in the Republic 
of Macedonia. By longitudinal analysis of the information-flow networks before and after 
implementing a reform, we identify network properties that indicate the back-office 
development related to the reforms. Thus, the proposed methodology offers a set of 
relevant, quantitative, and easy-to-measure indicators for evaluating the back-office 
development in public administration. This set can be used as an extension of the existing 
benchmarks of the e-government front office towards the important back-office aspects. 
 
 




Bolj učinkovita javna administracija, prilagojena potrebam državljanov, je moto, ki vodi 
vlade v procesih uvajanja in implementacije e-uprave. Študije primerjalnega preizkušanja 
(angl. benchmarking) in vrednotenja so v teh procesih zelo uporabne, saj pripomorejo k 
ugotavljanju dosežene zrelosti implementacije e-uprave. V relativno kratki zgodovini e-
uprave so raziskovalci in praktikanti razvili številne pristope k primerjalnmu preizkušanu 
namenjenega merjenju vidnih rezultatov in zunanjega poslovanja (angl. front office). Po 
drugi strani, številni raziskovalci poudarjajo pomen zalednega poslovanja (angl. back 
office) kot ključnega dejavnika razvoja e-uprave in se strinjajo, da bi primerjalno 
preizkušanje zalednega poslovanja lahko dalo zelo pomemben prispevek k merjenju 
zrelosti e-uprave. Trenutno ni mogoče zaslediti študij, ki bi se ukvarjale, s primerjalnim 
preizkušanjem zalednega poslovanja, poleg tega tudi ne obstajajo raziskave, ki bi redno 
sledile in primerjale stopnjo razvoja zalednega poslovanja skozi čas ali med državami. 
 
Pričujoča disertacija se ukvarja prav z omenjenimi omejitvami obstoječih raziskav 
primerjalnega preizkušanja e-uprave in predlaga izvirno metodologijo za vrednotenje 
zalednega poslovanja v javni upravi. Metodologija sloni na uporabi analize omrežij, ki 
nastajajo z izmenjavo informacij med deležniki v postopkih izvajanja storitev javne 
uprave. V disertaciji analiziramo strukturo, topologijo in kvantitativne lastnosti omrežij 
informacijskih tokov z uporabo običajnih metod analize socialnih omrežij (angl. social 
network analysis). V prvem delu disertacije pokažemo da omrežja informacijskih tokov 
med deležniki vključenimi v procese izvajanja javnih storitev lahko zgradimo na osnovi 
normativnih aktov in dokumentiranih procedur za izvajanje storitev javne uprave ter 
znanja javnih uslužbencev. 
 
Nadalje empirično preizkusimo predlagano metodologijo v okviru analize posledic 
reformskih ukrepov na štirih področjih javne uprave v Makedoniji. Z vzdolžno primerjalno 
analizo omrežij informacijskih tokov pred in po implementaciji reformnih ukrepov 
identificiramo množico lastnosti omrežij, ki kažejo vpliv ukrepov na razvoj zalednega 
poslovanja e-uprave. Na ta način pokažemo, da predlagana metodologija ponuja množico 
ustreznih in kvantitativnih kazalnikov razvoja zalednega poslovanja e-uprave, ki jih lahko 
merimo enostavno in hitro. Zaradi tega so ti kazalniki uporabni za razširitev obstoječih 
pristopov k primerjalnemu preizkušanju zunanjega poslovanja e-uprave v smeri zelo 
pomembnih vidikov zalednega poslovanja. 
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1.   INTRODUCTION 
 
Aspiration of every government and public administration, from the past to present, is to 
be more effective. Recently, many governments relate increased effectiveness to the 
objective of citizen-centric orientation, which identifies effective and efficient supply of 
quality services as a crucial element of public administration (OECD 2007, Capgemini 
2007). Achieving that objective requires a variety of solutions and actions in the public 
administration domain. One of them deals with the implementation and use of information 
and communication technologies (ICT) and is referred to as electronic government or e-
government (UN 2003, Codagnone and Wimmer 2007). 
 
E-government is a relatively new concept that has been introduced about two decades 
ago. Throughout that period, the scope and definition of the term has gone through some 
changes. A commonly used narrow definition of e-government refers to it as a service 
delivery on the Internet (West 2001, OECD 2003), while the broad one identifies e-
government with any use of ITC in the public sector (Bannister 2007). A more specific 
definition from World Bank deals with different types of interactions between different 
stakeholders involved in the e-government processes: “government-to-government 
(G2G); government-to-business (G2B) and its reverse; and government-to-
consumer/citizen (G2C), and its reverse” (World Bank 2005). Through the time, definitions 
extended the scope of e-government from use of ICT towards change under the influence 
of ICT, i.e., e-government “is not just automation of existing process and inefficiencies, 
but creation of new processes and new relationships” (InfoDev and CDT 2002) between 
administrative institutions and bodies. The latest definition refers to the core of e-
government, that is building a strategic sustainable development framework whose “key 
function has been to provide an integrated framework of policies, laws and regulations, 
and to develop institutions and processes that allow the private sector to provide – and 
the people to partake of – the benefits of newer technologies” (UN 2012). 
 
Molnar (2007) also deals with the transformative abilities of e-government that “has 
become an indispensable tool in reforming state administration and the work of local 
government, it is increasing the satisfaction of citizens regarding services, and creating a 
more flexible, transparent, public administration”. Thus, e-government facilitates the 
processes of transition from a consolidated model of centralized, hierarchical, bureaucratic 
and operating government, where “silo” functioning is dominant, to a new model of 
governance based on self-organizing inter-organizational networks, “horizontally 
integrated systems, which facilitate customer orientation and increase levels of 
transparency and accountability in a move towards public service delivery solutions that 
are sustainable” (UN 2012). Therefore, loose informal networks replace strongly 
hierarchical departmental and policy lines, moving the focus from the single actor to the 
administration as a whole (Agranoff 2007), to collaborative environment able to realize 
hidden back-office integrated services and processes across individual administrative 
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bodies and institutions (i.e., G2G services). In turn, these integrated services provide a 
base for improvement of the visible front-office aspects of e-government (i.e., G2C and 
G2B services). Thus, the governments are increasingly looking towards e-government-as-
a-whole concept, which focuses on the provision of services at the front-end, supported 
by integration, consolidation and innovation in back-end processes and systems to 
achieve maximum cost savings and improved service delivery (UN 2008). 
 
A consequence of the intensive development of e-government in the last two decades is 
the increased interest for monitoring and evaluation of e-government. Researchers and 
practitioners have established a number of indicators and have integrated them in various 
benchmarks that can be used to assess the success of the process of e-government 
implementation (Commission of the European Communities 2002, List of eEurope 2002 
benchmarking indicators, World Bank 2003). Note however, that due to the focus of early 
e-government efforts on rapid achievement of visible results, the evaluation and 
benchmarking studies are mainly supply oriented. They mostly deal with the availability 
and maturity of e-government services (Bongers et al. 2003) and front-office aspects of e-
government (Berntzen and Olsen 2009). Many indicators have been introduced with a 
narrow focus on measuring e-government output, i.e., the front-office implementations of 
G2C and G2B services (Accenture 2007). According to Janssen (2010), these indicators 
provide “useful information from a user-perspective, but does not provide any information 
how well the back-end of e-government is organized and what can be learnt from others”. 
Moreover, Banister (2007) claims that the narrow focus of e-government evaluation might 
lead to a slowdown of the development in many countries, especially “if indicators are 
poorly designed, they risk distorting government policies as countries may chase the 
benchmark rather than looking at a real local and national needs”. 
 
Despite the focus of e-government evaluation on front office, a significant body of 
literature emphasizes the importance of the processes of back-office information and 
process integration (Klischewski 2004) as the crucial machinery of government. Other 
researchers (Kubicek et al. 2003, Janssen et al. 2004, Kunstelj and Vintar 2004, Heeks 
2006, UN 2008) point out the importance of the improvement of the back-office processes 
and other hidden G2G e-government aspects for  further development of all other aspects 
of e-government, including the front-office ones. All these researchers agree that there is 
a need to establish indicators of e-government development that, instead of focusing on 
the front office, will capture the development of the back-office, behind-the-scene G2G 
information systems that support the management and administrative functions of the 
public administration institutions. 
 
However, evaluation and benchmarking studies of back-office development are very rare 
and “the work on back-office measurement so far was limited” (UN 2009). Even more, 
some of the researches have explicitly excluded the G2G part because “it requires a 
separate empirical approach and no adequate indicators could be found in other sources” 
(SIBIS 2003). Kunstelj and Vintar (2004) identify only six approaches to evaluating back 
office in their extensive comparative study of e-government evaluation: two with main 
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focus and four with supplementary focus on back office. Bogdanoska-Jovanovska and 
Todorovski (2011) locate and compare only five back-office evaluation studies (KEeLAN 
2002, Nordic Council of Ministers 2003, Birch 2003, Millard et al. 2004, and Gerhson 
2008). These studies do not provide quantitative indicators of the back-office 
development and intensity; they rather measure the back-office connectivity and 
infrastructure focusing mainly on connectivity and network preparedness as quantitative 
indicators. 
 
1.1. HYPOTHESES AND AIMS 
 
In sum, the main problem addressed in this thesis and the main motivation for performing 
the work presented within, is the lack of approaches that deal with the problem of 
benchmarking and evaluating development of the back-office aspects of e-government. 
Therefore, the main purpose of the thesis is to design quantitative indicators of 
back-office development that would be easy to measure and serve as an extension of 
the existing e-government benchmarks that focus on the front-office aspects of the e-
government development. The central idea of the thesis is to observe and analyze the 
flow of information and documents in the public administration back-office. 
This flow can be captured in a form of virtual inter-organizational information-flow 
networks that can be analyzed using methods for social network analysis. To achieve 
this main purpose of the thesis, we formulate two main hypotheses:  
 
H1. Normative acts and procedures for the delivery of public administration services 
provide the necessary information to establish virtual inter-organizational networks of 
document and information flow between the stakeholders involved in the process of 
service delivery. 
 
H2. Properties of the inter-organizational networks of document and information flow 
between the stakeholders can serve as indicators of the e-government back-office 
development. 
 
To prove our hypotheses, we set a number of more specific aims for our research, defined 
as follows: 
 
A1. Prepare a state-of-the-art overview of the existing approaches to e-government 
evaluation and benchmarking. 
  
A2. Design a methodology for establishing and quantifying information-flow networks 
between stakeholders involved in the processes of service delivery in public 
administration. 
 
A3. Establish and analyze information-flow networks for the delivery protocols of public 
services in four selected public administration areas in the Republic of Macedonia. 
. 
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A4. Prove that the reforms, strategic and policy documents, as well as normative 
legislation acts have a strong influence on the structure, topology, and properties of the 
information-flow networks. 
 
A5. Prove that some of the properties of the information-flow networks can serve as 
indicators of the development level of the back-office aspects of e-government.  
 
State-of-the-art overview confirms the problem statement and establishes a proper 
motivation for realizing the main purpose of the thesis. Designing the methodology is the 
central point of this thesis, since it will prove the central hypothesis H1. Establishing the 
information-flow networks in four public administration areas in the Republic of Macedonia 
will illustrate the use of the methodology and enable its empirical evaluation. To this end, 
we will perform longitudinal analysis of the information-flow networks in two time points: 
before and after a legislative reform in an observed public administration area. The 
comparative analysis of the current and prior networks will help us prove the influence of 
the reforms on the structure, topology, and properties of the information-flow networks. 
Finally, we will synthesize the results of the comparative analysis into a list of relevant, 
quantitative, and easy-to-measure indicators that reflect the back-office development. In 
this way, we will test the correctness of the second hypothesis H2.  
 
1.2. METHODOLOGY  
 
In order to prove the hypothesis stated above, we employ the methodology outlined 
below. For each of the above aims, we briefly describe the approach taken to achieve it.   
 
A1. Prepare a state-of-the-art overview of the existing approaches to e-government 
evaluation and benchmarking. 
 
At the first phase of the work on the dissertation we started with the systematic literature 
review and content analysis in the research field of e-government evaluation and 
benchmarking, but also inter-organizational networks and social network analysis 
research. The method of description we use in theoretical part of the dissertation to 
describe two main topics related to dissertation: benchmarking, e-government, and social 
network analysis; and to give state-of-the-art at the fields of e-government measurement 
and evaluation as well as inter-organizational networks. We employ comparative methods 
to analyze existing approaches and studies and establish relation of our work to them. 
Note finally, that to establish the relation between the state-of-the-art overview and the 
central purpose of the thesis, we use the method of deduction. 
 
A2. Design a methodology for establishing and quantifying information-flow networks 
between stakeholders involved in the processes of service delivery in public 
administration. 
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The design is based on three methodological approaches. We use literature review and 
content analysis as a method for identification of relevant legislative and normative acts 
related to service delivery. We use surveys and interviews with public administration 
officials to gather data relevant to the actual procedures of service delivery. Moreover, we 
use social network analysis methods to analyze the information-flow networks and 
quantify the relevant properties thereof. Finally, we use standard statistical methods for 
aggregating the network properties. 
 
A3. Establish and analyze information-flow networks for the delivery protocols of public 
services in four selected public administration areas in the Republic of Macedonia. 
 
To this end, we apply the methodology designed under A2 above. 
 
A4. Prove that the reforms, strategic and policy documents, as well as normative 
legislation acts have a strong and significant influence on the structure, topology, and 
properties of the information-flow networks. 
 
Here, we use here longitudinal analysis of the information-flown networks in different 
public administration areas in the Republic of Macedonia. The analysis takes place along 
time dimension at two time points: before and after an implementation of the legislative 
reform. To prove that legislative reforms have a strong influence on the properties of the 
information-flow networks, we use comparative analysis and statistical significance tests 
to evaluate the significance of the network properties changes induced by the reform.  
 
A5. Prove that some of the properties of the information-flow networks can serve as 
indicators of the development level of the back-office aspects of e-government.  
 
We analyze the results of the longitudinal analysis performed under A4 and use deduction 
method to identify the relevant indicators of the e-government back-office development 
level. 
 
1.3. THE STRUCTURE OF THE THESIS 
 
The content of the thesis is structured in six chapters briefly described below. 
 
The second chapter provides basic introduction of the two main topics relevant for the 
presented research: benchmarking and e-government. Both topics are introduced using 
the same structure of the presentation. We start with introducing the basic concept 
behind each topic, discuss different definitions found in the literature, and provide basic 
classification of different approaches to benchmarking and e-government. For both topics, 
we provide references to relevant further readings.  
 
The third chapter provides in-depth and detailed overview of approaches for measuring, 
evaluating, and benchmarking e-government. We first clarify the difference between the 
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terms measuring, evaluating, and benchmarking, which are often (mis)used as synonyms 
in the literature related to e-government evaluation. We classify the approaches 
presented by various dimensions, including the evaluation and geographical scope as well 
as authorship and commissioning. In the second part of the chapter, we identify five e-
government evaluation studies that have back-office in focus and perform a comparative 
analysis thereof. We aim at identifying the methodologies used in these studies, so we 
have a clear basis for presenting the main contribution of this thesis. 
 
The fourth chapter introduces the central contribution of the thesis: the methodology for 
establishment and analysis of information-flow networks of information-flow between 
stakeholders involved in the processes of public services delivery. We present every step 
of the methodology and illustrate it on an example of building information-flow network 
for public services in a selected public administration area in the Republic of Macedonia. 
We start with presenting the criteria for selecting the public administration area of 
interest; steps for identifying the services and corresponding delivery protocols in the 
selected area; the procedure for establishing the information-flow network; and the 
methods for analysis of its structure, topology, and properties. An integral part of this 
chapter is a brief introduction to social network analysis and properties of the information-
flow networks that are captured within our methodology. 
 
In the fifth chapter, we present an empirical evaluation of our methodology. We start the 
presentation with introducing the experimental setup that employs longitudinal analysis of 
the information-flow networks at two time points, before and after a reform, in four public 
administration areas in the Republic of Macedonia. We then present the empirical results 
of applying the methodology, introduced in the fourth chapter, to the four public 
administration areas. Finally, we analyze and discuss the significance of the obtained 
results and put them in the context of related research of inter-organizational networks. 
 
The final chapter provides summary of the research presented in the thesis, outlines the 
main scientific contributions of the thesis, and concludes the thesis with directions for 
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2.  BACKGROUND  
 
This chapter provides basic introduction of the three main background topics relevant for 
the presented research: benchmarking, e-government, and social network analysis. Each 
of the three sections in the chapter presents one of the topics. The first two sections 
introduce benchmarking and e-government by providing a brief historical perspective, 
discussing different definitions found in literature, and by presenting the taxonomies 
commonly used to classify different approaches to benchmarking and e-government. 
Finally, the last section introduces social network analysis as the main methodological tool 




The benchmarking concept is as old as history (Bannister 2007). It is a simple concept 
whose roots can be traced in the prehistoric period when it was used by anyone who 
intended to improve himself in a combat in order to survive. 
 
“… if you will see a caveman crouched at the riverside scooping up handfuls 
of water to drink because he has a long day of hunting ahead of him and he 
knows he will get thirsty. Our caveman looks up and notices that one of his 
companions has made a cup out of an animal’s horn to carry water for the 
hunting trip. He’s found a way to bring the river water with him to use later in 
the day. Our caveman considers the benefits of such a handy device when he 
notices that another one of his companions has fashioned a pouch of animal 
skins and he’s filling it with water and tying it to his waist. This is 
benchmarking in its simplest terms, looking at how others are doing the same 
task. When our caveman considers the alternatives and decides that the skin 
pouch is the better of the two options because the water is less apt to spill, 
and it’s easier to carry, then he is deciding which of the two methods for 
carrying water is the ‘best practice...” 
                                               (NSDHMA 2002) 
 
Today, many years later, the situation has not been changed. The main reason that leads 
organizations to benchmarking is their intention to improve their performance by adapting 
and implementing best practices that make other organizations outstanding. New 
circumstances worldwide push organizations, irrespective of whether they are private or 
public, as well as governments and the entire public sector to become goals determined 
and decision-making oriented. Thus, the more intelligent and mature organizations and 
governments are, the more ambitious and willing they become in their drive to achieve 
excellence and to learn from others. This leads to a major change from time-based 
competition “learning by doing” or learning from one’s own experience to “learning from 
others” who have achieved better results and have wider experiences.  
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2.1.1. DEFINITION OF BENCHMARKING 
 
Camp (1989) claims that the origins of the term benchmarking can be traced in the Far 
East, more precisely in China (over 2500 years ago), and Japan. Japanese have been 
using the simple word of “dantotsu” (which means unknown age) to denote the striving to 
be “the best of the best”, which in fact incorporates the essence of the process they use 
to establish competitive advantage.  
 
Today, there is not one, single and simple definition of benchmarking. As Spendolini 
(1992) states “benchmarking as a term has been tweaked and customized by so many 
organizations and different authors who depending on their point of view, experience and 
purpose, offer various definitions of benchmarking”. More precisely, as a result of his 
research he managed to collect 59 definitions and noticed that “most definitions were one 
or two sentences long, and there was the usual accompaniment of bullets, boxes, and 
arrows and they depict benchmarking as a tool or methodology; a data-driven process 
and a decision-making vehicle for implementing changes of world class quality”. Further 
on, benchmarking will be present by all this perspectives.  
 
The term benchmarking, first of all, refers to a quality improvement management tool 
(Kouzmin et al. 1999, Dragolea and Cotîrlea 2009); methodology (Leibfried and McNair 
1992) or general name given to a range of techniques (Tidd et al. 2005) which involve 
comparisons between two examples of the same process.  
 
Another way of defining benchmarking is by depicting it “as a systematic and structured” 
(Camp 1989), and at the same time, “a strategic and analytic” (Kraft 1996) based on 
information sharing (data-driven) ongoing process of continuously and rigorously 
measuring and comparing an organization’s products/services, procedures, work 
processes, and practices (Spendolini 1992), regarding the “best-in-class” 
organizations (both public and private) recognized as leaders in the studied area (Kraft 
1996) with the goal to locate and improve organizational performance (Camp 
1989, Rigby 2011).  
 
Defining of benchmarking continue with merger of previous two perspectives (as a tool 
and as process) with the third one – learning, in one common definition: “a process of 
self-evaluation … in order to identify one’s own strengths and weaknesses and learn how 
to adapt and improve as conditions change” (Camp 1989). Thus, benchmarking has been 
seen mostly as a systematic learning of the best ones, with “knowledge enrichment” 
as a result (Knez-Riedl 1996) - process; as well as learning organization tool 
(Leibfried and McNair 1994) useful for preparing and conducting changes that provides 
fruitful collaboration (Knez-Riedl 1996). But, must be clear that the benchmarking should 
be viewed as a process that looking for understand the practices that lie behind the 
performance gaps and not as a method for “copying” competitors’ practices.  
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2.1.2. MOTIVATION FOR BENCHMARKING   
 
The benefits are usual reasons why something is so important for someone to use it. 
Organizations use benchmarking “as a proactive mechanism” (Spendolini 1992) for 
achieving continuous improvement of tangible and intangible benefits (Camp 1989) that 
can greatly increase the likelihood of success by accelerating the process of improvement. 
This process of improvement is presented at the Figure 1 and presents the changes 
through the time (horizontal axis) and the performance (vertical axis) as a result of 
benchmarking process introducing. The Figure 1 illustrates that benchmarking benefits an 
organization by providing the process knowledge necessary to effect significant changes. 
The process of benchmarking is used as a thrust that leads to significant, faster and more 
effective performance goals.  
 
Figure 1: Benchmarking role in the process of improvement. 
Source: PBM SIG (2001). 
 
The tangible benefits which are achievable by benchmarking can be listed as follows: 
meeting customer requirements; measuring true productivity; and becoming competitive 
(Camp 1989); as well as a possibility for forecasting industry trends and discovering 
emerging technologies; including the best industry practices in work processes; 
encouraging the recognition of the individual and team merits; constituting an efficient 
instrument for team work (Dragolea and Cotîrlea 2009). Some of the intangible benefits 
that result from benchmarking involve self-motivating features of managers (Camp 1989) 
and creating a culture to achieve excellence (Dragolea and Cotîrlea 2009).  
 
In order to better understand the importance of benchmarking, the Table 1 presents 
organizational situations without and with benchmarking for issues such as: defining 
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customer requirements; establishing effective goals; developing measures of productivity; 
becoming more competitive and introducing industry practices.  
 
Table 1: Two comparative scenarios that present the importance of benchmarking. 
 
Source: AlliedSignal’s Aerospace (1996). 
 
Benchmarking as a data-driven process also can be seen as a decision-making 
vehicle and because of its very powerful potential, benchmarking can be used as a valid 
long-term strategy (Kraft 1996) used for implementing changes of world-class quality to 
core business practices. 
 
2.1.3. HISTORICAL PERSPECTIVE OF BENCHMARKING  
 
Alma mater of modern use of benchmarking is Xerox Corporation, a company which 
produces photocopiers in the USA. The term “benchmarking” was used for the first time 
by Rank Xerox in the process of conducting benchmarking studies in 1979, comparing 
products manufactured by Xerox in the USA with products by Fuji-Xerox in Japan 
(Dragolea and Cotîrlea 2009). In the process of benchmarking against Japanese 
competitors, Xerox found out that it took them twice as long as their Japanese 
competitors to bring a product to the market, and three times longer to design, most 
importantly, Fuji-Xerox photocopiers were sold for what it cost Xerox to produce theirs. By 
comparison Rank Xerox gained very useful information and ideas on how to improve their 
products’ quality and costs. The final outcome of those efforts led to stabilization of the 
market share, improvement of the financial performance and increased customer 
satisfaction. Another remarkable achievement, which resulted from the seven-year Xerox 
benchmarking efforts, was the famous book by Robert C. Camp (1989), a logistics 
 Without Benchmarking With Benchmarking 
Defining Customer 
Requirements 
- based on history/ ‘gut feel’ 
- acting on perception 
- based on market reality 
- acting on objective evaluation 
Establishing 
Effective Goals 
- lack external focus 
- reactive 
- lagging industry 
- credible; customer-focused 
- proactive 




- pursuing ‘pet’ projects 
- strengths and weakness not  
 understood 
- solving real problems; 
- performance outputs known;      
   based on ‘best in class’ 
Becoming 
Competitive 
- internally focused 
- evolutionary change 
- low commitment 
- understand the competition 
- revolutionary ideas with proven   
   performance 
- high commitment 
Industry Practices 
- not invented here 
- few solutions 
- continuous improvement 
- proactive search for change 
- many options 
- breakthroughs 
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engineer and an initiator of Xerox’s benchmarking program. This book has been noted as 
the most successful benchmarking pioneer and marked the beginning of the modern story 
of benchmarking.   
 
Knez-Riedl (2007) notes that even though the beginning of the new benchmarking starts 
with the publication of Camp’s book, benchmarking as a phenomenon appears in the 
middle of the previous century, with financial ratios attention. Later on, the growth of the 
computer industry throughout the 1960s and 1970s was decisive for the development of 
benchmarking, as well as the Total Quality (TQ) movement in 1980s which encouraged 
many benchmarking studies, which subsequently turned benchmarking into a widely 
recognized management tool. In that period, according to Spendolini (1992) 
benchmarking has been launched at the surface by two significant events: 1) the 
introduction of the Malcom Beldrige National Quality Award by the president Reagan in 
1987 and establishing an annual U.S. National Quality Award and 2) the award won by 
Xerox Corporation (Business Product and Systems Division) as one of the Beldrige award 
recipient in 1989. A significant contribution to benchmarking promoting was given by the 
already mentioned book by Camp (1989) which presents Xerox’s strategy of quality as “a 
three-legged stool” where benchmarking has been one of the legs. Thus, this book sends 
a strong message to all organizations in the world that “benchmarking is one of the keys 
to success and award” (Spendoloni 1992). Consequently, many business sectors and 
governments quickly adopted benchmarking as part of the quality movement. 
 
The promotion of benchmarking in Europe, in particular, has been attributed to the 
European Foundation for Quality Management (EFQM) and the European Commission, as 
part of the benchmarking program for public administration. The program aims at 
assessing the progress of eEuropa. Introducing the New Public Management strategies of 
the 1980s and pushing governments to improve the efficiency of public services, e-
government is a particularly favored subject of benchmarking. We will further discuss e-
government benchmarking in Chapter 3. 
 
2.1.4. BENCHMARKING CATEGORIES 
 
Kraft (1996) notes that “there is not one, single right way to benchmark”, a note related 
to the fact that there are many different types of benchmarking. Which type of 
benchmarking will be used depends on few factors such as: what is most appropriate for 
a given situation and what the expectations and the necessity to be achieved by the 
benchmarking process are; who can be partners in benchmarking; what mode and 
method will be used. In Figure 2, we present a typology of benchmarking based on an 
extensive literature review (Spendolini 1992, AlliedSignal Aerospace 1996, Kraft 1996, 
O’Connell 2000, PBM SIG 2001, NSDHMA 2002, Tidd et al. 2005, Knez-Riedl 2007, 
Williams 2008, Dragolea and Cotîrlea 2009). 
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Figure 2: Benchmarking typology. 
 
Source: own work. 
2.1.4.1. Benchmarking by Subject 
 
Depending on the subject of benchmarking, we can distinguish between: functional, 
process, performance/result, product or service, and benchmarking of intangibles.  
 
Functional benchmarking (O’Connell 2000, PBM SIG 2001, AlliedSignal Aerospace 1996, 
Kraft 1996, Knez-Riedl 2007, Dragolea and Cotîrlea 2009) deals with the performance of 
core business functions, and provides comparison with similar or identical practices within 
the same broad industry or similar functions outside the immediate industry, in order to 
identify the superior practices. This type of benchmarking provides information on the 
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industry trends and possibilities for quantitative comparisons. It is a time-consuming 
process. 
 
Performance benchmarking or competitive benchmarking (PBM SIG 2001, NSDHMA 
2002) focuses on product and service comparisons (price, technical quality, ancillary 
product or service features, speed and reliability); as well as how well the process is done 
on the basis of a number of indicators. These could measure the performance of just one 
process, but usually this type of benchmarking covers a wider range of organization’s 
processes. This type of benchmarking has been recognized as benchmarking of results 
and as it focuses on performance measures it is widely spread in the planning of many 
governments and businesses.  
 
Process benchmarking (Kraft 1996, NSDHMA 2002, Knez-Riedl 2007, Dragolea and 
Cotîrlea 2009) compares methods and practices for performing business processes in 
organizations by evaluating various aspects of the processes in comparison with the best 
practices, usually within their own sector with the aim of increasing some aspects of 
performance, i.e. how things are done to achieve an end product. Usually, this type of 
benchmarking is combined with performance benchmarking, where process benchmarking 
offers more verbal descriptions of how specific processes are carried out to achieve the 
documented performance level. Process benchmarking involves producing process maps 
to facilitate the comparison. After identifying the best practice and understanding, it may 
be adapted and approved for application in another organization. This type of 
benchmarking focuses on work processes or operating systems (e.g. billing, recruitment, 
customer complaint, procurement) which produce bottom line results, such as increased 
productivity, reduced cycle time, lower costs, improved sales, reduced error rates and 
improved profit.  
 
Product or service benchmarking (NSDHMA 2002, Benchmarking 2011) is commonly 
known as reverse engineering or competitive product analysis. It ensures access to 
competitor’s costs, product concepts, strengths and weaknesses of alternative designs 
and competitor’s design trade-offs, by obtaining, stripping down and analyzing 
competitors' products or services.  
 
Benchmarking of intangibles, knowledge assets or intellectual capital (Knez-Riedl 2007) 
is a specific type of benchmarking that is rather complex but not impossible to be realized. 
The utilization of this type of benchmarking often uncovers surprising information about 
areas that are vital to the organization's performance such as innovations, culture, and 
corporate social responsibility. 
 
2.1.4.2. Benchmarking by Scope 
 
When it comes to the scope of benchmarking, we first distinguish sectorial, geographical, 
and organizational scope. Each of them leads further to its own categorization described 
in details below.  
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Generic process or “best in class” benchmarking (AlliedSignal Aerospace 1996, Kraft 
1996, O’Connell 2000, PBM SIG 2001, NSDHMA 2002, Williams 2008) compares business 
functions, processes or practices that are independent of the industry. This type of 
benchmarking compares work processes of those organizations that have innovative, 
exemplary processes, independent of industry or overall functions. (A good example of 
this would be the application of bar-coding, whose usage ranges from product 
identification to tracking shipments of material or billing.) The outcomes of this type of 
benchmarking can comprise discovering a broad new innovative and highly potential 
perspective; examining multiple industries and comparing them to world-class 
organizations; as well as understanding a generic work process that works extremely well. 
This type of benchmarking usually offers high payoff results; and it is noncompetitive with 
a difficult concept; difficulties in identifying best-in-class; and it takes a long time to plan.  
Sector benchmarking (NSDHMA 2002) involves making comparisons between 
organizations in the same industry. This form of benchmarking is particularly relevant for 
municipalities as it allows local governments to network and to determine what is working 
well in other municipalities and to adopt best practices in their own units.  
 
Based on the geographical scope, we have three categories of benchmarking. National is 
realized within the borders of one single country as the partners by location belong to the 
same country; regional benchmarking includes businesses from countries that belong to 
the same region. International benchmarking (cross-country benchmarking) refers to 
benchmarking of organizations that are located in countries all over the globe. 
 
The first typology of the organizational dimensions is according to ‘who the benchmarking 
partner is’ and it distinguishes between internal and external benchmarking. 
Internal benchmarking (O’Connell 2000, Knez-Riedl 2007, Williams 2008, Dragolea and 
Cotîrlea 2009) provides comparisons inside an organization, looking for partners within 
the same organization; comparing the performance and practices among different 
departments. This type of benchmarking contributes to a deeper understanding of the 
organization’s own processes and it is an excellent way of building benchmarking skills 
and developing information for their own operations. It presents a great starting point for 
future external benchmarking. External benchmarking (Knez-Riedl 2007, Williams 2008, 
Dragolea and Cotîrlea 2009) is realized outside of organization with other ones which are 
known to be the best in class, sometimes with companies which are not even in the same 
industry at all. Such comparisons are known as cross-industry benchmarking and even 
more - as benchmarking against Best Practice. Searching and studying of »the best 
practice« expands the learning field.  
 
The second typology based on the organizational dimensions is ‘according to level’ of the 
benchmarking process realization, as a result of which there are strategic and operational 
benchmarking. Strategic benchmarking (PBM SIG 2001, NSDHMA 2002, Knez-Riedl 
2007, Williams 2008) is using the best practices to develop both corporate program 
product strategies and results. Strategic benchmarking involves strategic study of the 
characteristics of effective continuous improvement strategies of public and private 
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organizations such as the change processes, the leadership styles, etc. The main 
objectives of this type of benchmarking are to establish a vision, strategies, leadership 
competencies, client benefit results, specific studies of the strategies and approaches of 
high performing organizations; and studies of trends and orientations as guides to action 
(e.g. technological trends). However, the main benchmarking aim is to identify the 
winning strategies of the highly successful companies. It differs from the other types of 
benchmarking in its scope and depth. This type of benchmarking compares organizational 
structures, management practices, and business strategies. The strategic benchmarking is 
integrated in strategic planning, which is a process of determining organization’s vision, 
mission, goals, as well as the strategies for achieving those goals. The information gained 
by benchmarking can shift or change the strategic direction or create an entirely new 
strategy. Benchmarking candidates are normally direct competitors; hence the main 
difficulty is persuading the benchmarking partner to discuss their strategy. However, there 
is a great deal of information that can be obtained from customers, common suppliers as 
well as public domain information. Operational benchmarking (Benchmarking 2011) is 
assessing and implementing the best practices of industry or public service leaders, to 
improve processes to the extent possible to meet organizational goals. It includes creating 
awareness and support at the senior executive level, and establishing dedicated 
benchmarking resources; building benchmarking into business planning and continuous 
improvement; establishing operational performance levels to sustain competitive 
advantage; and using a systematic, multi-step benchmarking process to improve business 
and work processes, and internal and external customer satisfaction. 
 
2.1.4.3. Benchmarking by Mode 
 
According to “how it is realized” the literature recognizes three types of benchmarking: 
competitive, co-operative, and collaborative. 
 
Competitive benchmarking (AlliedSignal Aerospace 1996, Kraft 1996, O’Connell 2000, 
PBM SIG 2001, Knez-Riedl 2007, Williams 2008) is the most interesting and the oldest 
one. It is a direct competitor-to-competitor comparison of a product/service or process. It 
offers an opportunity for better understanding of the competition and for combining 
forces against another common competitor. Competitors in the same industry share 
general information and perhaps even exchange facility tours, but they do not disclose 
information considered to be “trade secrets.” Some of the advantages of this type of 
benchmarking involve improved introduction of competition useful for planning and 
setting goals, as well as looking for possible partnerships. This type of benchmarking can 
encounter difficulties concerning legal issues; it can be limited by “trade secrets”; it may 
provide misleading information; it may not get best-in-class comparisons; competitors 
could capitalize on your weaknesses; and it can give relatively low performance 
improvement. Co-operative benchmarking (Benchmarking 2011) involves companies 
from different industries. It is much more open for exchanging information and getting 
insights into the best practice and adopting it. Good examples of this type of 
benchmarking are the successful stories of Xerox, a clothing store catalogue retailer; 
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Motorola from Domino’s Pizza; and Digital Equipment Corporation from a seemingly 
illogical set of partners that include Scott Paper, Campbell Soup, Whirlpool, Boeing, 
Hewlett-Packard and Apple. Collaborative benchmarking (Knez-Riedl 2007) typically 
involves an exchange of data among a consortium of organizations. Although still 
valuable, the information exchanged in collaborative benchmarking typically offers fewer 
details and less often focuses on “best-in-class” processes in comparison with cooperative 
benchmarking, where gaining insights into the processes of the most outstanding 
performers is precisely the main benefit. 
 
2.1.4.4. Benchmarking by Method 
 
According to “the way how it is realized” there are two main types of benchmarking, i.e. 
formal (statistical, quantitative or electronic/virtual) and informal (see Figure 2).  
 
Formal benchmarking (Knez-Riedl 2007) is the continuous, systematic process of 
measuring and assessing products, services and practices of recognized leaders in the 
field to determine the extent to which they might be adapted to achieve superior 
performance.  The challenge is to take advantage of the tremendous potential of 
systematically benchmarking the best practices of public service and industry leaders and 
to incorporate them into business strategies, management practices, work processes and 
services. Metric benchmarking is the initial step in benchmarking that identifies a gap in 
performance by gathering numerical data and than analyzing it. Statistical 
benchmarking (Knez-Riedl 2007) involves examining long-term strategies and general 
approaches upon statistical data only. It is the best type of benchmarking since the 
numerical data is the best way for making an easy comparison. The problems can arise in 
situations when indicators are created. Electronic/virtual benchmarking (Knez-Riedl 
2007) is dominant in the era of digitalization and it is conducted on-line. Virtual 
benchmarking refers to benchmarking cooperation, in which electronic communication 
tools are employed in interaction (Leppisaari, Vainio and Herrington 2009). Therefore, it is 
widespread and very fast. This type of benchmarking saves time and several types of 
expanses. Because of the speed, it is very appropriate for the so-called time-competition 
driven comparisons. Informal benchmarking (NSDHMA 2002) is the practice of 
comparing the performance of one organization with the performance of other 
organization similar to the first one. This type of benchmarking has been carried out by 
attending workshops, conferences and other activities where there is an opportunity to 
compare one organization with other similar organizations. This can be useful but it is not 
effective for developing improvement strategies. 
 
Another, specific typology of benchmarking (Tidd et al. 2005) that can take several forms: 
activity level (the comparison concerns the manner of carrying out similar activities 
within the same organization); division level (the comparison is made between different 
divisions in an organization doing the same basic processes); inter-firm (the comparison 
is made between different firms carrying out similar processes, for example, the 
automobile industry) and out-of-industry benchmarking (a similar process is carried 
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out in different sectors; and in which there may be opportunities for learning). The last 




e-Government is a relatively new concept introduced in the early 1990s as a result of the 
biggest changes in the existence of the human race that occurred in the last century, i.e. 
the transformation from industrial to information age. “The technology has changed every 
aspect of life, how people live, work, companies do business and especially - how 
governments serve their people” (Silcock 2001). Even more, at the field of public 
administration, the new Information and Communication Technologies (ICT) “encourage 
transformation from the traditional bureaucratic paradigm, which emphasizes 
standardization, departmentalization, and operational cost-efficiency, to the ‘e-
government’ paradigm, which emphasizes coordinated network building, external 
collaboration, and customer services” (Ho 2002).  
 
2.2.1 HISTORICAL OVERVIEW 
 
Overall, the process of introducing technology in public administration starts in the 1960s 
when governments’ main focus was on automation of tasks and processes, perceiving ICT 
only as a technical tool that will serve to increase public administration’s efficiency and 
effectiveness through elimination of manual paperwork and reduction of citizens’ waiting 
time for obtaining answers to their requests. In this period, the concept of functional and 
institutional orientation of public administration is dominant. Ten years later, in the early 
1970s starts the process of introducing e-government where ICT are recognized as a tool 
that opens possibilities for integration of governments operations and structural changes 
inside public administration. However, twenty years later, more exactly in the 1990s, the 
real introduction and usage of ICT in the public sector took place. In fact, ICT was 
recognized as “the silver bullet” (OECD 2009) that can improve coherency in public service 
delivery; radically transform the ways in which governments provide services (Mosse and 
Whitley 2009), modernize “ancient” and slow public services; as well as “free up resources 
through efficiency and effectiveness gains” (OECD 2009). ICT was then referred to as “a 
tool that increases productivity” (World Bank Group 2005), tool that “improves internal 
managerial efficiency” (OECD 2011), and “a hammer” for demolition of walls between 
public institutions. So, ICT’s potential was seen not only as a means for improving the 
efficiency of public administration’s internal operations, but also as a means for supporting 
integration between public administration on the one hand, and citizens and businesses, 
on then other hand (Aichholzer and Scmutzer 1998). 
 
This transition from one paradigm to another, i.e. from “traditional” to “e” government, 
has been elaborated in two books which present the basics of e-government in the 
theoretical field (Osborn and Gaebler 1992, Heeks 1999). These two books have different 
focuses on “what to reform” (Osborn and Gaebler 1992) and “how to reform” (Heeks 
1999) in the public sector. The later also sheds some light on reinventing the government 
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in the information age, which means addressing a long-standing reform agenda by putting 
a greater emphasis on information and the usage of information technology.  
 
In parallel with the theory, an action for e-government‘s development commenced in 
practice. The term “electronic government” was used for the first time in the USA, by the 
vice president Al Gore (National Performance Review 1993 citied in Moon 2002), who 
clearly underlined the need for reengineering the work of the government’s agencies by 
making use of the new technologies and designing a customer-driven electronic 
government. In that period a government portal has been established for the first time in 
the world. Later on, in the year 2000, President of the United States, Clinton, delivered 
the first web-casted address to the public. The highlight of these new initiatives was to 
establish an integrated online service system that will put all online resources offered by 
the federal government on a single website, www.firstgov.gov (Moon 2002). 
 
In Europe, the history of e-government was initiated with the Bangemann Report (1994) 
and the introduction of the term “an open, competitive and market-driven information 
society”. This report was a signpost for the future development of the European Union 
(EU), and provided recommendations for action in line with “the revolution based on 
information”. Later on, the European Commission (1998) in Green Paper on Public 
Information in the Information Society has used the term “electronic government” to 
explain the benefits and the enormous potential of new ICT at public administration field. 
The European Commission and the European Council have launched a number of strategic 
documents and initiatives to achieve more an efficient government on a European scale 
(Aichholzer and Scmutzer 1998). Moreover, another key document is the Lisbon Strategy 
(2000), whose main goal was to make Europe “the most dynamic and competitive 
knowledge-based economy by 2010, by improving citizens’ quality of life, supporting 
single markets, and reducing administrative burden on enterprises”. To achieve these 
goals many other strategic initiatives, such as the i2010 initiative (European Commission 
2005b) and its predecessors, eEurope 2005 (European Commission 2002) and eEurope 
2002 (European Commission 2000) have been launched. 
 
The political will to realize electronic government has been documented in many countries 
(Aichholzer and Scmutzer 1998) either through specific strategic documents (UK green 
paper government.direct, Danish white paper entitled Authorities heading for a fall, Dutch 
memorandum entitled Towards the Accessibility of Government Information) or as part of 
more general policy documents on the shaping of the information society (the French 
Action Programme entitled Préparer l’entrée de la France dans la Société de l’Information,  
the information society report of the Austrian federal government entitled 
Informationsgesell-schaft). Separate initiatives were also realized at different national 
levels in Germany (the German parliament adopts the Law on Electronic Signature in 
1997), Slovenia (the Slovenian parliament adopts the Law on Electronic Signature and 
Electronic Commerce, which was the basis for e-Government in Slovenia in 2000). In line 
with these initiatives, the Macedonian Parliament adopted the Law on Electronic Data and 
Electronic Signature in 2000. The strategic approach to building information society began 
  19 
 
with the initiative “e-Macedonia for all”, and it continued with the adoption of e-
Declaration (2002) and National Strategy for Information Society Development in 
Macedonia and Action Plan (2005). However, the major initiative on supranational level 
was the project “Government Online”. 
 
Furthermore, the accounts concerning the potentials and the options of electronic 
government were not only produced by governments but also by companies operating at 
the field of information technology, such as for instance IBM’s white paper rethinking 
government (Aichholzer and Scmutzer 1998). 
 
Thus, by the end of the 1990s, the governments worldwide were pursuing e-government 
projects to provide information and services to citizens and businesses electronically. The 
period after 2000 abounds with studies and papers on the e-government’s development. 
 
2.2.2. THE CONCEPT OF E-GOVERNMENT 
 
The products and services that citizens and business apply for or need to perform with 
public authorities are called public services. As a concept, e-government is an integrated 
style of public administration institution where the adoption of information systems clearly 
provides a powerful tool for modernizing governments, which means “development of 
new mechanisms of administration, new procedures and especially new services that did 
not exist in the past” (Vintar et al. 2003). So, one of the core concepts of the e-
government are online public services. Hence, the implementation of e-government in 
order to make the realization of online public services possible is closely related to several 
expectations related to internal and external organizational goals that are the main 
motivation and justification for its introduction. The e-government concept introduction is 
connected with two types of transformation: the way/channel of public services delivery 
and the re-engineering of the internal processes. 
 
Gauld (2006) wrote about e-government expectations and placed them in several sets. He 
notes “when viewed through a managerial lens, ICT is viewed as a tool for achieving 
efficient and service-centered public administration; with two-ways information flow”. So, 
the primary expectation is that ICT will allow for the improvement of intra-government 
information exchange by integrating information from disparate sources. A related 
expectation to this one is that “the availability of the government’s information and 
services will increase”. The second set of expectations discussed by Gauld (2006) refer to 
the government’s coordination and transformation, or more precisely to the fact that “ICT 
will reverse government’s ‘fragmentation’ and break down the walls between the 
government’s agencies involved in service delivering as a result of its interconnection”. 
 
The next expectation mentioned by the same author (Gauld 2006) pertains to the 
transformation of  “the e-government’s paradigm” proposed by Ho (2002) where work is 
routinely conducted beyond the physical boundaries of individual agencies in cyberspace, 
overcoming the “silo” effect and achieving results such as increased collaboration, 
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improved policy capacity and a heightened customer service focus, as well as reductions 
in the “gap” between high-level central government policy makers and those 
implementing policy at the frontline of service delivery. 
 
The expectations of e-government are also closely related to some direct effects and 
internal goals, as well as some indirect effects and external goals. The direct e-
government effects and internal organizational goals comprise: improving efficiency and 
service quality; helping in achieving policy outcomes; contributing to achieving economic 
objectives, efficiency and effectiveness (OECD 2003, 2009), i.e. cost effectiveness in 
government and public operations by eliminating paperwork and improving processes; 
significant savings in areas such as public procurement, tax collection and customs 
operations; better and continuous contacts with citizens; enhanced collaboration and 
information and knowledge sharing within government (World Bank 2002); shorter 
processing times and reduced rent-seeking on the part of government employees as well 
as lower administrative burden (World Bank Group 2005).   
 
The indirect effects and external outcome goals which are expected from e-government 
include: greater transparency and accountability in public decisions; powerful ways to 
fight corruption; greater ability to stimulate the emergence of local e-cultures and 
strengthening of democracy (World Bank 2001); contributing to reform and building trust 
between citizens and government (OECD 2003); user focus, satisfaction, quality of 
services, and openness (OECD 2009) as well as accessibility, responsibility, and legitimate 
government, i.e. contribution to better e-governance. e-Governance has been established 
on the basis on this perspective of e-government’s development.  
 
Overall, the list of the expected achievements resulting from the introduction of ICT in 
government operations is long and its realization will create e-government that is: service-
oriented, citizen-centered, results-driven, accessible, reliable, confidential and secure, 
offering better governance, collaboration, integrity and accountability. So, it becomes 
obvious that the advent of ICT in the field of government aims at achieving far more 
reaching goals than the simple goal of computerization of public administration. As it is 
the case with many other similar contemporary concepts, this fact opens a possibility of, 
creating multiple definitions of the term e-government especially on the part of 
researchers and specialists who are going to great lengths to find the answer to the 
question: “What is e-government about?” 
 
2.2.3. DEFINITION OF E-GOVERNMENT 
 
At the very beginning the defining of e-government was done solely by connecting the 
two main and quite vivid components - technology and government. As a result of this, e- 
government was defined as: “delivery of information and services online” (West 2001); 
“any usage of government online” (Dexter and Parr 2003); “any transaction that involves 
the government and that is carried out by using electronic means” (SIBIS 2003).  
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In the course of time, connecting “e” and “government” in this way proved to be rather 
superficial as it present only the external dimension of the concept of e-government. 
According to the European Commission these new technologies (ICT) should not be 
“purpose on itself” but they should “assist public administrations in coping with the new 
challenges, combined with organizational changes, in order to improve not only the public 
services, but also the democratic processes and public policies” (Millard et al. 2004). 
Consequently, the authors of the definitions started focusing more on the purposes (to 
increase, to transform, to improve) and the results (efficiency, effectiveness, strengthened 
competitiveness, accountability, transparency) and depicted e-government as an endeavor 
“to increase efficiency, strengthen competitiveness and enhance modernization” (Centeno 
et al. 2005); “transform government by making it more accessible, effective and 
accountable” (InfoDev and CDT 2002); “to improve transparency and accountability in 
government function and allowing for cost savings in government administration” (UN 
2008).  
 
A more through and substantial approach to defining e-government which leads to a more 
profound comprehension of the essence of e-government is by taking into consideration 
the internal dimension of e-government. The internal dimension is realized as “a 
combination of information technology, organizational changes and new skills in public 
administration” in creating “long-term system for transformation” (UN 2010) of 
“structures, operations and culture of governments” (Centeno et al. 2005) by “tailoring 
the rigid organizational structures in new ones with fundamental re-thinking of 
government processes” (Jansen 2005, West 2008) and creating integrated, high quality 
public services which will “reinforce the democratic processes and support community 
objectives” (Molnar 2007) and processes across individual administrative bodies and 
institutions. “Electronic government means the comprehensive, smooth reorganization of 
processes and endowing them with opportunities made possible by new technologies, 
whereby administrative and governmental tasks can be performed on the interfaces of 
agencies, citizens and politics, as well as within and between government agencies” 
(OECD 2005).  
 
Evidently, e-government cannot be understood simply as a process of moving the existing 
government functions to an electronic platform, but rather as rethinking and 
reengineering of the traditional way of government functioning.  
 
Having in view all of the previously given definitions, and instigated by our own research 
topic, we opt for defining e-government as the use of ICT to change the internal 
governmental processes concerning primarily the realization of the communication 
between users (citizens and businesses) and the government itself (agencies, institutions, 
bodies) for achieving greater external effectiveness and internal efficacy of the public 
sector. Thus, e-government is associated with a core transformation of the organization of 
the public sector, and it entails transition from “silo effect” to a networked and integrated 
government – “administration-as-a-whole”. This approach to defining e-government 
highlights that “e-government includes not only relations with customers (citizens and 
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businesses), but even more internal operations of individual administrative bodies as well 
as relations between them” (Kunstelj and Vintar 2004).  
 
2.2.4. E-GOVERNMENT SEGMENTATION 
 
Тhe players of e-government are the individuals and organizations that interacting directly 
or indirectly with the government (Kolachalam 2001). So, the segmentation of e-
Government is related to these main stakeholders: a) individuals/citizens and b) 
organizations (businesses, NGOs, other non-governmental bodies), and c) government 
sector (public institutions/public administration bodies). In the scope of e-Government all 
stakeholders show up in double role: as suppliers of services and as recipients of services. 
So, there are interactions between themselves presented at World Banks’ definition as 
“government-to-government (G2G); government-to-business (G2B) and its reverse; and 
government-to-consumer/citizen (G2C), and its reverse” (World Bank 2005).  These 
interrelations are presented with nine relations as a total number of the relations given at 
the Table 2. For easy use all relations has a name - acronym of the names of stakeholders 
and its relation. The Table 2 gives review of all interactions what exist between those 
stakeholders, the names/acronyms as well as examples of the services that belongs to. 
 
Table 2: e-Government's ineractions. 
Source: SIBIS (2003). 
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With purpose to better understanding of those relations, Figure 3 gives the pictorial 
presentation where the levels or stakeholders of e-government are presented with ovals 
and the arrows present the relations between those stakeholders. 
 
Figure 3: Three levels of e-Government and interaction between them. 
 
Source:  SIBIS (2003). 
 
Government-to-Government (G2G) is the nucleus, backbone (Ezz and 
Themistocleous 2005) and the heart of the e-Government. It involves sharing data and 
conducting electronic exchanges between governmental actors (UN 2003) in the process 
of providing services by involving both intra- and inter-agency exchanges at the national 
level, as well as exchanges among the national, provincial and local levels. G2G deals with 
a range of issues, from how citizens connect with the government, to how to improve the 
process within the government, thereby reducing cost, increasing productivity, and 
creating new services. This kind of interrelationship may bring gains to public resources 
management and utilization. There are substantial gains obtained as a result of 
conducting some of these transactions online. 
 
The potential of G2G, which is tremendous, can prove quite beneficial to the government 
agencies involved. We also refer to Government-to-Government as a type of e-
government as e-Administration (Bartelsman Foundation 2001). It involves improvement 
of government processes by cutting costs, managing performance, making strategic 
connections within the government, and by creating empowerment. It also involves 
networking of government offices to produce synergy among them, which eventually 
results in the appearance of e-secretariat, e-court, e-police and state-wide networks.  
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Government-to-Citizens (G2C) is a type of e-government in which the government 
keeps a one-on-one relationship with its citizens in order to provide online public services 
or to establish forms of political links with its citizens in the democratic processes such as 
online voting or participation in polls. This relation according to the UN (2003) “involves 
initiatives designed to facilitate people’s interaction with government as consumers of 
public services and as citizens, as well as includes interactions related to the delivery of 
public services and participation in the consultation and decision-making process”. One of 
the goals is create a "one-stop-shopping" site where citizens can carry out a variety of 
tasks (Ezz and Themistocleous 2005). The opposite relation, Citizen-to-Government 
(C2G) mainly consists of areas where the citizen interacts with the government. It 
includes areas such as election when citizens vote for the government; census when they 
provide information about themselves to the government; taxation when they are paying 
taxes to the government etc.   
 
Government-to-Business (G2B) involves business-specific transactions (e.g. payments 
concerning sales and purchases of goods and services) as well as provision of on line 
business-focused services (UN 2003). G2B deals with deregulation, and how to empower 
industry to work cooperatively with the government, by creating joint activities such as 
public private partnerships. Businesses can transact many online services from the 
government, but the major proportion of online transactions between them involves 
procurement, i.e. the hiring of contractors or acquisition of goods and services by the 
government. Business-to-Government (B2G) comprises various services a business 
needs to obtain from the government, which include getting licenses, e-taxation, 
procurements etc.  
 
This segmentation is closely related to the two components of the e-Government: front 
and back office. In fact, the relations G2C and G2B are visible and closely related to the 
front office, whereas G2G relations are invisible and are closely related to the back office. 
Very often these terms are used interchangeably.  
 
2.2.5. E-GOVERNMENT FRONT OFFICE AND BACK OFFICE 
 
We distinguish two aspects of the e-government processes. The first, visible aspect is the 
front office, i.e. the customer aspect that comprises communication between public 
administration institutions on one and the population (citizens and business sector) on the 
other side. The second, hidden aspect is the back-office, i.e., the service provider aspect 
that refers to the internal operation of public administration institutions.  
  
Front-office e-government service denotes the direct relationship between public 
administration and its “customers”. This is the actual interface where the “exchange” of 
information takes place. The typical infrastructure of the customer side is the Internet 
(homepage, portal) and the telephone network. So, interfaces that mediate the 
interaction between those who request a service (citizens, business, and other non-
governmental bodies) and the public administration body that provides the public service 
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are referred to as front office (OECD 2011). In the context of e-government, front office 
includes the processes of providing information or transactions accessible via websites; 
processing of applications via kiosks; public administration bodies hotlines or call centers; 
online voting or council meetings; government payments with commercial banks; 
application status updates via landline or mobile phone, and the like.  
 
The online public services are an external part of the e-government concept and the vivid 
ICT applications. They provide both Government-to-Citizen (G2C) and Government-to-
Business (G2B) services. e-Government as citizen-centric concept aims at ensuring 
increased customer satisfaction on the basis of creating services that match citizens 
needs. Thus, both G2C and G2B services provided in the e-government front office are 
typically integrated in one-stop-shop e-government systems. One-stop (shop) government 
system (Wimmer 2002) is the part of the e-Government concept that refers to the 
integration of public services from a customer point of view. It allows beneficiaries 
(citizens, businesses and other authorities) to have 24-hours access to public services 
irrespective of whether they are at home, in the office or even on the move. This concept 
requires: a) interconnection of all public authorities/public administration bodies; b) 
beneficiaries to be able to access public services at a single point (even though some 
public services are actually provided by different departments, authorities or bodies). 
Evidently, one-stop government requires reengineering of public sectors’ processes 
towards online public services. One-stop government refers to the integration of public 
services from citizens’ or users of public services’ point of view, which implies that a new 
structure of public administration is needed.  
 
Back office is the opposite of front office: if the front office is a user interface to an online 
service, then the back office receives and processes the information which the user of a 
service enters in order to produce and deliver the desired service (Millard et al. 2004). 
Hence, back office’s functions are defined as those areas that support front line delivery 
of services (UN DESA 2009). Back-office coinage is widely used to refer to all functions 
and operations needed to provide public services (OECD 2011), covering processes and 
workflows of institutions which are run in the internal part of an public administration, 
that are mostly invisible to the citizens, businesses or other non-governmental bodies.  
 
The back office has two tasks: the first one is to “serve” the front-office, to receive and 
process the documents from the customers, to ensure all the necessary conditions for 
integrated administration and processing (workflow, integrated databases, electronic 
signature, data protection, data safety etc.), then to return the result to the front-office 
modules. The second on is back-office system enables an effective cooperation within or 
between public administration institutions. In the framework of this task back-office is also 
support of the efficient operation, management and control of public administration 
institutions and local government institutions. In the past, the importance of the two 
components has been unequal. At first, owing to the enthusiasm following the appearance 
of the Internet, attention was directed towards online presence, and then came the 
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increasingly efficient diffusion of information about public administration. At the present 
stage of the process, the popularity of web homepages is now widespread. 
 
Back office’s operations and service production may be done in three ways: completely 
manually, fully automatically (by using ICT) or as a combination of the two. Depending on 
the complexity, the services can be produced “by one unit or back-office; in other cases 
several back-offices of the same service supplier agency or of different agencies, at the 
same government level or at different levels which may be involved” (Millard et al. 2004); 
by different branches of the same department involved in the service production; or by 
different departments in the most complex cases. Similarly, one or multiple government 
levels can be involved in the production and provision of the service. In order to improve 
the efficiency of the public sector activities as a whole, both back-office operations as well 
as front-office delivery have to make a better score. 
 
Internal ICT applications for e-government are solutions to streamlining in-house 
processes such as: data encoding, file retrieval, document processing, data transfer, and 
other administrative tasks, all of which exist in a government agency and could be 
accomplished more efficiently through the introduction of ICT solutions. Internal ICT 
applications according to the stakeholders’ typology are G2G applications that include 
inter-office teleconferencing, Wide Area Networks (WAN) for geographically displaced 
offices, centralized clearance, licensing or accreditation from various offices.  
 
2.3. SOCIAL NETWORK ANALYSIS 
 
Social network analysis (SNA) examines the structure of relationships between social 
entities. Understanding of SNA in the field of social science is concerned with 
understanding the linkages among social entities and the implications of these linkages 
(Wasserman 1994). As a fundamental axiom in network analysis is the notion that actors 
are not independent but rather influence each other. According to Borgatti and Li (2009) 
there are many aspects of and mechanisms for this, but perhaps the mostly commonly 
invoked is the mechanism of direct transmission or flows. One of the definition describes 
SNA as “analyze social relations” in the network by using “a set of mathematical methods 
and distinctive methodology that encompassing specific techniques for collecting data, 
statistical analysis and visual representation” (Nooy et al. 2005). According to this SNA 
has become a powerful methodological tool alongside statistics with the main goal of 
“detecting and interpreting patterns of social ties among actors”. 
 
The key concept in SNA is the term network. Some general definitions refer to the term 
as a “a set of actors connected by a set of ties” (Borgatti and Halgin 2011); “a set of 
socially-relevant nodes connected by one or more relations” (Marin and Wellman 2010); 
“a map of all of the relevant ties between the nodes” (Social network theory 2010) or 
simple, networks are defined by their actors and the links among them.  
 
  27 
 
Social-relevant nodes are elements of the social network. They can be referred to as 
actors (Borgatti and Foster 2003, Contractor et al. 2006), nodes (Alter and Hage 1993, 
Brass et al. 2004, Marin and Wellman 2010), points (Freeman 1978/79, Scott 2000) or 
vertices (Nooy et al. 2005). As an elements or members in the social network, nodes are 
“units that are connected by the relations whose patterns are under studying” (Marin and 
Wellman 2010). The actors can be single entities (people/persons, computers, concepts, 
URLs) or collective social units (group of people in a society, departments within a 
corporation, public service agencies, or nation/state).  
 
“Ties are connected pairs of actors” (Borgatti and Foster 2003) representing relations 
established between nodes. Ties are seen as “pipes or roads along which traffic flows” 
(Borgatti and Li 2009). They can be referred to as lines (Scott 2000, Alter and Hage 
1993), ties (Borgatti and Foster 2003, Brass et al. 2004), edges (Freeman 1978/79), arcs 
(Nooy et al. 2005), relations (Contractor et al. 2006) or connections. The range and type 
of ties can be quite extensive: collaborations, friendships, trade ties, web links, citations, 
resource flows, information flows, exchanges of social support, or any other possible 
connection between particular nodes (Wasserman and Faust 1994). Borgatti (2005) 
identify flows as relations based on exchanges or transfers of resources, information, or 
influence between the network nodes.  
 
We commonly present networks as graphs in order to visualize connections between the 
nodes. Graphs and related mathematical theory of graphs also allow us to formally define 
and observe a range of network properties, such as distance, direction and density (Scott 
2000) or different types of network and node centrality (Freeman 1978/79, 1982). 
Network properties are generally classified in two groups of properties of the whole 
network and properties of the individual network nodes. 
 
2.3.1 WHOLE-NETWORK PROPERTIES 
 
Many properties of the network as a whole can be measured. In the thesis, we focus our 
attention to network size, density, and centralization. 
 
Network size. According to Marsden (1990) a basic indicator of SNA is network size. The 
term size when applied to network represents ‘the count of the member in the network’ 
(Alter and Hage 1993) i.e. the number of actors (nodes) N or, less commonly, the number 
of edges E which can range from N-1 to Emax (a complete graph), where  Emax = N * 
(N-1) / 2. 
 
Density. Density is one of the most widely used concepts in graph theory (Scott 2000). It 
describes the general level of connectedness among the nodes in a graph. The density of 
a graph is defined as “the number of ties in a graph expressed as a proportion of the 
maximum possible number of ties” (Scott 2000). This is measured as the proportion of the 
actual number of links compared with the total possible number of links found in a 
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completely connected network. Thus, density D  of a network is  simply  the  ratio  of  the  
number  of  observed  edges E to their maximum Emax (Freeman 1982).   
 
The greater the number of edges between positions, the higher the density (Morrissey et 
al. 1994). The more points that are connected to one another, the higher dense it will be. 
The density index ranges from 0 (absence of edges) to 1 (all possible edges present). The 
maximum correlation of 1 is getting if the graph is complete – all nodes are connected 
between self with maximum possible relations. The graph where each actor is connected 
directly to every other actor is referred to as complete graph. Such completion is very 
rare, even in very small networks. The concept of density is an attempt to summarize the 
overall distribution of ties in order to measure how far from this state of completion the 
graph is. We can also say that the network density denotes the strength of connections 
among units in the network (Marsden 1990). 
 
Centralization. Centralization as one of the most important structural attribute of a 
social network (Freeman 1978/79) is a particular property of the graph structure as a 
whole. Centralization refers to the overall cohesion or integration of the graph (Scott 
2000) that can be more or less centralized around a particular node or a set of nodes. 
According to Freeman (1978/79) the centralization of an entire network should index the 
tendency of a single node to be more central than all others nodes in the network. So, the 
high degree of centralization (1.0) is achieved when all nodes in the whole network are 
directly connected with a single (central) node.  
 
According to Nooy et al. (2005), the notions of centralization are strongly related to the 
simple idea of distance and density. In this sense, when studying the centralization of a 
network in relation to the idea of distance, the network is highly centralized if there exist 
clear boundary between its central and peripheral parts. The concept of density and 
centralization refer to differing aspects of the overall “compactness” of a graph. Density 
describes the general level of the cohesion in a graph while centralization describes the 
extent to which this cohesion is organized around particular focal actors. Centralization 
and density are important complementary measures.  
 
Figure 4: An example of the Freeman's Star network. 
 
Source: Everett and Borgatti (2005). 
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The immediate origins of this idea has to be found in the Freemans’ sociometric concept 
of the “star” – actor/node - person who is the most popular in his/her group; who stands 
at the center of attention; who is related to a large number of ties, and has great many 
direct contacts/ties with other actors. So, star is the actor in the network, recipient of 
numerous ties and frequent choices from others (Scott 2000). The graphical presentation 
of the star is given at the Figure 4 (node 1 is the star). Note however, that the concept of 
a star, although related to the whole network, is a property related to a single node.  
 
2.3.2 PROPERTIES OF SINGLE NODES 
 
In this thesis, we use measures of centrality of the nodes in the network. Three centrality 
measures that are frequently studied in social network analysis are described below. 
 
 Degree/Strength represents the amount links that a particular node possesses in a 
network. The analogue to degree in a weighted network, strength is the sum of a 
node's edge weights;  
 
 Closeness represents the average distance that each node is from all other nodes in 
the network; determines how “close” a node is to other nodes in a network by 
measuring the sum of the shortest distances (geodesic paths) between that node 
and all other nodes in the network. Closeness lies in the interval [0,1]: nodes with 
closeness approaching 1 are nodes with short distance from the other nodes, while 
nodes with low closeness are distant from the other nodes. For instance, if a node 
is directly connected to each other node, then its closeness is 1, while an isolated 
node has closeness equal to 1/n. 
 
 Betweeness represents the number of shortest paths in a network that traverse 
through that node; determines the relative importance of a node by measuring the 
amount of traffic flowing through that node to other nodes in the network. This is 
done my measuring the fraction of paths connecting all pairs of nodes and 
containing the node of interest. 
 
Centrality. Centrality is a fundamental concept in network analysis (Borgatti and Everett 
2005). Traditionally centrality measures have been applied to individual actors and 
sometimes set of actors (Everett and Borgatti 2005). In this context Scott (2000) use the 
term of point centrality. Centrality (point of centrality) refers to positions of network 
nodes in the networks. According to Nooy et al. (2005), the notion of centrality is strongly 
related to the simple idea of distance. In this sense, a central node in the network is a 
node close (connected through fewer links) to every other node in the same network.  
 
As Freeman (1978/79) note “the node is central then if it is ‘in the thick of things” or if it 
is “well-connected” as Scott (2000) notes. This position has the maximum possible 
degree; it falls on the geodesics between the largest possible numbers of other nodes 
and, since it is located at the minimum distance from all other nodes, it is maximally close 
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to them (Freeman 1978/79). This last definition for the meaning of star gives the three 
centrality measures: degree, betweenness and closeness. All three measures have 
been based more or less directly one to another and each measure is associated with 
some sort of intuitive basis or rationale for its own particular structural property (Freeman 
1978/79). Those three basic centrality categories (degree, closeness and betweenness) 
presented canonical measures for each category of network (Everett and Borgatti 2005). 
 
Degree is one of the basic centrality categories; the simplest centrality measure. Degree 
represents the number of links incident with the observed node. To assure the 
comparability with other centrality measures, it is used the normalized degree centrality – 
that we divide the number with the total number of links in the network.  
 
Closeness reveals those central nodes which are “close enough” to other nodes in the 
network. This measure considers direct and indirect choices (that is directly and indirectly 
connected nodes), which is why it is slightly better measure than degree. The closeness 
of a given node is calculated as a ratio of the number of nodes (directly and indirectly) 
connected with the given one and the sum of all distances between the given node and all 
the connected ones.  
 
Betweenness is the third term of the concept of actor centrality what has been added 
by Freeman (Scott 2000, Borgatti 2005). Betweenness (or betweenness centrality) leans 
on the assumption that the distance between nodes is not the only relevant measure of 
centrality. It also considers which (important or unimportant) nodes lay on the shortest 
paths between the pairs of nodes in the network. According to this, a node is central, if it 
is situated on a great number of shortest paths among other pairs of nodes. In other 
words, the betweenness centrality of a node is the proportion of all geodesics between 
pairs of other ties that include this node (Nooy et al. 2005). This concept measures the 
extent to which a particular node lies ‘between’ the various other nodes in the graph: a 
node of relatively low degree may play an important ‘intermediary’ role and so be very 
central to the network. So, the betweenness presents the nodes that lie along many short 
paths between others and present structurally important nodes that are well positioned to 
(a) control and possibly filter or color information flows, and (b) become over-burdened 
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3.  E-GOVERNMENT EVALUATION AND BENCHMARKING 
 
This chapter provides an extensive overview of the state-of-the-art approaches to 
measuring, evaluating, and benchmarking e-government. The chapter is organized in 
three sections. The first section provides an introduction and defines terminology by 
clarifying the (often unclear) differences between the basic terms of measurement, 
evaluation, and benchmarking. The second section narrows the focus of the overview to 
the back-office evaluation studies and reports on a comparative analysis of five back-
office evaluation studies. The last section concludes the chapter with identification of the 
limitations of the existing back-office evaluation studies and providing clear motivation for 
the research presented in the rest of the thesis. 
 
Governments all over the world are interested in determining the achieved level of e-
government development. Therefore, they need “to monitor the efficiency and 
effectiveness of public spending” (Codagnone and Undheim 2008) and “to help politicians, 
economists and other stakeholders benefit from comparing their initiatives with similar 
ones in others countries, to make sure that their efforts are moving the government in the 
right direction” (Jansen 2005). Because of these reasons “e-government has been a 
particularly favored subject for benchmarking since the beginning of this century” 
(Bannister 2007).  
 
The situation that favors the need for measuring e-government development “caught the 
attention of the research community, consultant industry, policy makers, and public 
administration and instigated them to start working in this field” (Andersen and Henriksen 
2006). The results of their efforts have contributed greatly to the creation of an extensive 
literature: one quarter of a total of 276 articles or studies on e-government in period from 
1994 to 2008 are practically benchmark efforts (Helbig et al. 2009). Truing to overview 
and classify this impressive amount of literature is always a painstaking, difficult process 
inevitably to confusion. The confusions here emerge due to three closely related and 
mutually dependant reasons. Let us briefly explain these three reasons:  
 
1) One can almost immediately perceive that researchers very often use the terms: 
“evaluation e-government”, “e-government measurement” and “e-government 
benchmarking” interchangeably as if they were synonyms. However, if one compares the 
definitions of these terms, some marked differences in their meanings emerge straight 
away. Namely, the term measurement is defined in the World English Dictionary as 
“an act or a process of collecting quantitative data and comparing a quantity with a 
standard unit”. Furthermore, the term evaluation is a process, a monitoring function, 
usually used to "determine the quality of a program by formulating a judgment" (Hurteau 
et al. 2009), which is “focused solely on measurable program outcomes or evaluation 
findings” and which is usually seen a “snapshot” of trends and practices (Wimmer et al. 
2008). Finally, the term benchmarking, which we introduced in Section 2.1, is a 
standard tool for measuring and evaluating by using various indicators but it is a long-
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term process used in turn to compare and/or rank, which is what distinguishes it from the 
previous two.  
 
Hence, it is noticeable that the term “e-government benchmarking” is often used as an 
“umbrella’ term that covers: (i) measurement as a systematic assignment of numerical 
quantitative values and qualitative descriptions of the characteristics of e-Government 
development, (ii) evaluation as an assessment, i.e. a study that provides a snapshot 
which is designed to assist governments in assessing e-government development and (iii) 
benchmarking as repetitive measurements over a period of time as a result of the 
realization of consecutive measurements carried out in different time sequences (twice a 
year, annually, or biannually).  
 
2) As Bannister (2007) nicely noted, it is not easy to do research into the field of e-
government benchmarking because this field “is a mixture of exercises undertaken in 
different ways, for different purposes, at different times, by different people, and with 
different audiences”. 
 
3) Thirdly, the pool of literature that addresses e-government measurement (articles, 
papers and studies) does not comprise benchmarking efforts only. In other words, it also 
includes single evaluation efforts for e-government development, as well as single 
scientific efforts directed at offering a novel methodology and/or a set of potential 
(candidate) indicators for regular e-government measurement.   
 
The research in this thesis is focused on e-government back-office benchmarking in order 
to come up with a novel methodology and/or a set of candidate indicators for e-
government measurement. Thus, achieving a full coverage of the field necessitates 
encompassing all efforts that have been realized so far, not just the editions of 
benchmarking studies that are repeated over time, but also evaluation studies performed 
at a single time point or scientific efforts on introducing novel methodologies.  
 
3.1. OVERWIEV AND CLASSIFICATION OF THE APPROACHES TO                              
E-GOVERNMENT EVALUATION AND BENCHMARKING    
 
In order to obtain a better insight into the field of e-government benchmarking, we would 
rely heavily on the contention that “it is a mixture of exercises, undertaken in different 
ways, for different purposes, at different times, by different people, and with different 
audiences” (Bannister 2007). This diversity in the literature concerning 
assessment/verification of e-government development opens a possibility for creating 
various taxonomies. In fact, the trajectory of the field can be presented by means of 
distinct attributes. For the presentations in this thesis, we selected four such attributes:  
the authorship and commissioning (who is benchmarking); geographical scope and the 
diversity (where the benchmark takes place), and focus or subject of the benchmarking 
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(what is being benchmarked). Although, we used benchmarking and benchmarks in the 
last sentence, our survey includes evaluation and measurement studies as well.  
 
3.1.1. AUTHORSHIP AND COMMISSIONING 
 
A careful review of the available literature through the prism of authorship, commissioning 
and providing finances for evaluation and benchmarking shows that there is an enormous 
interest by a wide range of different stakeholders. These stakeholders can be classified in 
six clusters as follows.  
  
a) Large international organizations that deal with e-government measurement, 
evaluation, and benchmarking globally. These include the United Nations (UN), the World 
Bank, the Organization for Economic Cooperation and Development (OECD). 
 
b) Global independent organizations such as the World Economic Forum (WEF) and the 
Economist Intelligence Unit (EIU). 
 
c) Multinational consulting companies such as: Accenture, Cap Gemini Ernst & Young, and 
Taylor Nelson Sofres (TNS). 
 
d) Academic institutions and its non-profit research centers such as Brown University in 
the USA and the University Institute of e-Government in Japan (WASEDA).  
 
e) National institutions or national associations for ICT in the public sector such as the 
Office of Envoy, the National Audit Office (NAO) and Audit Office (AO) in the United 
Kingdom, the European Commission in Europe, the Australian Government Information 
Office (AGIMO), Australian National Audit Office (ANAO) and the National Online of 
Information Economy (NOIE) in Australia, the National Science Foundation and 
Momentum Research Group of Cunningham Communication (MOMENTUM) in the United 
States of America (USA), Erin Research in Canada, etc.  
 
f) Single researchers groups such as the groups working together with Bannister, Heeks, 
Salem, Berntzen and Olsen; Vintar; Janseen; Ojo, and many others.   
 
These different types of stakeholders that play a role of authors that conduct the 
evaluation and benchmarking studies have different financial sources and commissioners. 
Consequently, a publication can sometimes consist of three or more actors, for instance, 
the conductor that works on realization of the evaluation efforts, the researcher/creator of 
the methodology, and the organization/institution on whose behalf the other two works. 
What follows is a brief description of some possible combinations of the actors.  
 
a) Partnership, where the authors work together in preparation of the study: United 
Nations (2002, 2003, 2005, 2005, 2008, 2009, 2010, 2012) work with ASPA, UNDPEPA, 
UNDESA; UNESCO with COMNET-IT (2000); World Economic Forum (2004, 2011) with 
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INSEAD-Business School of the World and the World Bank (InfoDev); Economist 
Intelligence Unit (2003, 2004, 2005, 2006, 2007, 2009, 2010) with several partners: the 
IBM Institute for Business Value and Global Centre for Economic Development, the World 
Bank, the United Nations, the World Intellectual Property Organization and the World 
Information Technology and Services Alliance (WITSA). 
 
b) Working on behalf of somebody else, where multinational consulting for-profit 
companies as Accenture (2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008), Cap Gemini 
(2002, 2003, 2006, 2007, 2009, 2010) independently or in collaboration with others, EOS 
Gallup Europe (2002), and INRA Europe (1999, 2000) work on behalf of some national 
government bodies (e.g. the European Commission). For example, ICMA and PTI 
(International City/County Management Association and Public Technology, Inc.) 
conducted a survey of USA city and county governments concerning the use of electronic 
government (Norris et al. 2001). Other multinational consulting for-profit companies work 
on behalf of their national institutions/associations for ICT in the public sector, for their 
governments. In this group can be listed: Erin Research Inc. (1998, 2000, 2011) work for 
the Canadian Centre for Management Development (CCMD) and the Citizen-Centred 
Service Network (CCSN) on behalf of the Canadian Government; the Momentum Research 
Group of Cunningham Communication (MOMENTUM) (2000) was commissioned by the 
USA Government; Booz Allen Hamilton (2002) are hired by the Office of the E- Envoy and 
the Department of Trade and Industry to work on behalf of the British Government, 
Australian Government Information Office (AGIMO 2005, 2008) and Australian National 
Audit Office (ANAO 2004) work on behalf of the Australian Government. 
 
Also, there is a long list of institutions that work on behalf of the European Commission 
within research and development projects: TietoEnator Trigon ABA (2001) as a part of the 
IDA (Interchange of Data between Administrations) Programme between the European 
member states; Benchmarking the Information Society: eEurope Indicators for European 
regions (BISER 2003) as a research project funded by the European Commission under 
the “Information Society Technology” Programme; Statistical Indicators Benchmarking the 
Information Society (SIBIS 2001-2003) as a project in the "Information Society 
Programme" of the European Commission; EUROBAROMETAR (1995) as a series 
of surveys regularly performed on behalf of the European Commission; “Key Elements for 
Electronic Local Authorities’ Network” (KEeLAN 2002) and “Providing Innovative Service 
Models and Assessment” (PRISMA 2002) funded within the framework of the Information 
Society Technologies Programme of the European Commission.  
 
Finally, some researchers are sponsored: Peter D. Hart and Robert M. Teeter (Hart-Teeter 
2003) work on behalf of the Council for Excellence in Government; West M. Darrell (2002, 
2003, 2004, 2005, 2006, 2007, 2008) conducts research on behalf of government entities 
that sponsored Brown University, USA.   
 
c) Self-funded projects or independent work. Authors who work in the field of e-
government development and who are a part of self-funded projects or independent work 
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of research groups (e.g. Bannister, Irani, Moon, Gant and Gant, Salem, Vintar, Codagnone 
and Undheim, and many others) should be mentioned as a separate category. 
 
3.1.2. SCOPE AND GEOGRAPHICAL DIVERSITY  
 
e-Government benchmarking and evaluation studies have different geographical diversity 
and scope. While most of them are international, we also encounter a number of regional 
and national ones.  
 
The most frequent studies are those with an international scope. They can be further 
categorized as truly global and others that include a comparison of one country with 
several others from all over the world. The list with the studies that have a global 
dimension is the longest and it includes benchmarking and evaluation studies. The 
benchmarking studies are numerous: the Brown University’s study (West 2007) covers 
198 different nations; the UN’s study (UN 2010) with 190 countries; World Economic 
Forum’s study (Dutta and Mia 2011) with 138 countries; Economist Intelligence Unit’s 
study (EIU 2010) covers 70 countries; UNESCO covers 62 countries out of total 186 
member states (COMNET-IT 2001); WASEDA (WASEDA 2011) covers 50 countries 
altogether. There are only two evaluation studies in this category: Demchak et al. (2000) 
covering 192 countries and Dexter and Parr (2003) covering 32 countries from 3 different 
regions (North America, Europe, Asia Pacific). 
 
The category of studies with the international scope comprises studies undertaken by 
multinational consulting companies with significantly lower and limited scope of countries 
included in the research (e.g. Accenture (2001) covers 22 of the world's national 
governments, one half of which are EU Member States and the other half are countries 
from all over the world such as: Australia, Brazil, Canada, Honk Kong, Japan, Malaysia, 
Mexico, New Zealand, Singapore, South Africa, and the USA; Cap Gemini Ernst & Young 
(2003) cover 31 countries, 27 of which are EU Member States plus Norway, Iceland, 
Switzerland and Turkey; TrietoEnator Trigon ABA (2001) in its study covers 15 EU 
Member States plus Canada, the USA, Australia and Singapore; Deloitte Research study 
(2000) covers Australia, Canada, New Zealand, the United Kingdom and the United 
States). All those companies conduct research and prepare studies on behalf of the 
European Commission, as its national bodies. Another part of the studies with an 
international character includes different countries within the frameworks of EU. This 
category includes the following: PLS Ramboll and Eworx (2003), Rambøll Management 
(2004) and Millard et al. (2004) which covers 15 EU Member States plus Norway and 
Iceland; SIBIS (2003) which covers 7 EU Member States; and KEeLAN (2002) which 
covers 5 EU Member States. All these consulting companies work on behalf of the 
European Commission. MOMENTUM (2000) is an example of research which was 
conducted in the USA and which covers member states of the USA. One of the features of 
these international ones, is that during the period of conducting the studies, the number 
of countries varies from year to year with an upward tendency.  
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There is a very limited number of studies with a regional scope. One of them is BISER 
(2004) which covers 28 European regions, and another one is the study whose author is 
the Nordic Council of Ministers (2002) and which covers five countries in the region: 
Denmark, Finland, Iceland, Norway and Sweden. 
 
The national studies, which are realized within the borders of one single country, are 
numerous. They are created or commissioned by national agencies of the countries. 
Instances of national studies would be: Birch (2003), Office of the Envoy (2003), SOCITIM 
(2004), (NAO 2007) and Ipsos MORI (2010) in the UK; Erin Research Inc. (1998) in 
Canada; Bugess and Houghton (2002); NOIE (2001); NOIE and DRM (2003) and Gershon 
(2008) in Australia; MOMENTUM (2000), Gant and Gant (2002) and Hart-Teeter (2003) in 
the USA.  
 
3.1.3. REVIEW OF THE FIELD BY FOCUS 
 
Observing the pool of published efforts related to e-government development verification, 
one cannot help noticing that the focus of the studies has changed over time “from modal 
interest, through readiness, availability, and uptake to impact of e-government’ (Heeks 
2006). Moreover, the focus has also been shifted from “supply-oriented; demand-
oriented; studies with Information Society as a focus, and meta-benchmarking studies” 
(Janssen et al. 2004) to “e-readiness; back office; front-office supply; front-office 
demand; effects and impacts as subject” (Kunstelj and Vintar 2004).  The OECD (2003) 
offers a review of the level of electronic commerce activity over time (Figure 5). 
 
Figure 5: The level of e-commerce and e-government activity and changing of 
benchmarking and evaluation focus through the time: from readiness for  
e-government, through the intensity of supply and demand for e-government services, 















Source: OECD (2003). 
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The three phases presented in Figure 5 are also in line with the development of different 
indicators for evaluating and measuring e-government efforts. Measuring and evaluating 
readiness, as the prevailing focus of the early studies, was later replaced by measuring 
intensity (maturity) of e-services, to be again replaced by focus on impact. While focus is 
important in our study, we investigate the focus in the context of dichotomy between the 
front and the back office. Figure 5 presents the measurement and evaluation focus in this 
context. Note that measuring impact is out of scope of our study, so we omit the impact 
from the further discussion. 
 
Figure 6 presents the coverage of the front office and the back office in different 
benchmarking and evaluation studies. It shows that readiness nicely covers both aspects, 
while when it comes to the ICT intensity we can find a vast number of different 
approaches and indicators in literature that deal with the external intensity, i.e., the 
supply and demand for front-office e-government services. On the other hand, very few 
studies deal with the back-office or internal (back-office) ICT intensity. Note also, that 
measurement, evaluation, and benchmarking of digital divide and impact of e-government 
are entirely in the realm of the front-office services. This is mostly due to the nature of 
digital divide and impact, where front-office aspects are far more related. Note however, 
that measuring the back-office aspects can be very useful for studying the influence of its 
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Figure 6: Coverage of the front-office and back-office e-government development in 







Readiness, as one of the focuses of e-government development is defined as “an ability of 
firms, individuals, government to adopt technology” (OECD 2004) or as “government 
readiness to participate in and drive the e-agenda” (Booz Allen Hamilton 2002). According 
to EIU (2010) e-readiness is “a state of play of a country’s ICT infrastructure and the 
ability of its consumers, businesses and governments to use ICT for their own benefit”. 
 
E-readiness surveys include factors such as: political, regulatory, organizational, cultural, 
communication and technological factors (UN DESA 2009). They also tackle people’s 
access and the use of basic Information and Communication Technology (ICT) equipment 
and the Internet, “the use of ICT in the context of work, education and training, health, 
traveling, interaction with authorities and government” (BISER 2004); IT infrastructure, 
human resources, policies and regulations, environment (economical, political, cultural) 











FRONT OFFICE BACK OFFICE e-READINESS 
Supply 
Source: own work. 
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As a result of the fact that “the availability of information on electronic government 
readiness is a critical factor in developing effective e-government policies and strategies” 
(Bridges 2005) up to 2005 more than 1.506 e-readiness assessment exercises have been 
conducted globally (Bridges 2005); at least 192 countries have been assessed by at least 
one tool and 68 countries have been assessed between five and ten times by different 
organizations, while 69 countries have been assessed over ten times (UN DESA 2008). 
 
The pool of literature which covers this focus and establishes processes whereby 
governments, businesses and other stakeholders can evaluate progress on a continual 
basis, include several series/editions, well-established international annual benchmark 
studies such as: the Economist Intelligence Unit (EIU) since 2000; the World Economic 
Forum (WEF) since 2001; the United Nations (UN) since 2001; WASEDA University 
Institute of e-government since 2005, Eurobarometar (1995), Booz Allen Hamilton (2002) 
presented at the Table 6. The single efforts of e-readiness measurements which provide 
just a yearly “snapshot” of readiness comprise also quite a long list: Kaylor et al. (2001), 




Measuring the intensity of ICT use in the public sector has two aspects (see Figure 5): 
external and internal (The Nordic Council of Ministers 2002). Firstly, the external relation 
is measured in terms of online services provided to end users (front office) but also in 
terms of the degree of outsourcing of ICT solutions. Secondly, the internal intensity refers 
to the use of ICT for more effective management of workflows within governmental 
institutions, building ICT strategies (The Nordic Council of Ministers 2002), IT 
infrastructure, human resources, policies and regulations, environment (economical, 
political, cultural) in public administration institutions (Gerhson 2008), i.e. back office. 
 
External Intensity 
As a result of the OECD’s 1998 ministerial meeting about ICT and e-commerce, the OECD 
member states set out to develop common statistical approaches to measuring the 
information society, at work, at home and in the wider community. In 1999, the US 
Bureau of Census made its first (and so far the only) survey of computer network use in 
firms (Franklin et al. 2009). The measurement of external intensity covers two important 
dimensions: measurement of the supply side and measurement of the demand side.  
 
a) The supply side 
The measurement of the supply side or ”what the public administration offers to the users 
of e-government’ implies assessment of e-government maturity. According to Accenture 
(2001) service maturity is actually measuring “the level to which a government had 
developed an online presence” or ‘the level of online sophistication of the basic public 
services available on the Internet, and the percentage of public services fully available 
online” (CapGemini 2004). 
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Two dimensions characterize the intensity of e-government services. Width is related to 
the number of public services available online, while depth relates to the level of online 
sophistication of these public services that are available online. According to Irani (2006) 
governments are going through a number of stages before reaching maturity; “from 
simple information portals, providing communication facilities, transaction process, and 
finally, to fully realizing the integration of government systems” (Wimmer 2002). The 
literature offers many e-government maturity models with varying number of maturity 
stages (Irani 2006): Howard (2001) – three, Layne and Lee (2001) – four, UN-DPEPA 
(2002) and CapGemini Ernst and Young (2004) – five, and Deloitte Research (Silcock 
2001) – six stages of service maturity. 
 
Table 6 presents the well-established international annual benchmark studies that include 
supply side benchmarking: Accenture (since 2000) and CapGemini Ernest and Young 
(since 2001) measure e-government maturity by researching 20 basic online services (12 
intended for citizens and 8 intended for businesses), their online availability and their 
sophistication. On the other hand, UNESCO and COMNET-IT (2000) and TrietoEnator 
Trigon (2001) have performed individual measurements of the online services supply at a 
single time point. 
 
Even though the evaluation of the quality, scope and utility of online services is one of the 
most straightforward aspects of e-government performance measurement to date, the 
evaluation process of the intensity of the supply side starts with accessing websites. In 
fact “as the World Wide Web increasingly becomes the principal electronic public gateway 
into government organizations” (Demchak et al. 2000) websites become the first step to 
introducing e-government, and consequently the first thing measured in order to evaluate 
the level of e-government development. The most common website features measured 
are: availability (West 2001), transparency and interactivity (Demchak et al. 2000), 
openness, customization, usability, and transparency (Gant and Gant 2002). Bugess and 
Houghton (2002) create an evaluation conducted from a user’s perspective and which 
involves an evaluation of site content and access to this content by providing only a 
snapshot of the performance of the selected sites.  
 
b) The demand side 
To date, the literature argues that most of the e-government research has focused on the 
range and sophistication of online government services and little attention has been paid 
to comparing the intensity of online and offline usage of services. Defining and 
quantifying what citizens judge to be a good service is very important, especially if one 
takes into consideration the fact that “better services are designed around users” 
(Capgemini, IDC, Rand Europe, Sogeti and DTi 2010). The purpose of the e-government 
benchmarking studies, which are focused on measuring the demand side of e-
government, is to enable service providers to better understand citizens’ needs, and 
consequently to design better delivery systems which would meet these needs.   
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In that direction, the aim of the studies that measure the take-up of e-government 
services is to identify the needs and expectations from the public administration also in 
terms of services citizens would like to access online (MOMENTUM 2000, Erin Research 
Inc. 2009); citizen perception of the services (BISER 2004); the level of quality of on-line 
public services (PLS Rambøl Management 2003); the usage of the  basic public services 
(PLS Rambøl Management 2003, BISER 2004); the user perspective of the value provided 
by e-services the user satisfaction as well as what the user priorities for service 
improvement (Spears et al 2000, Erin Research Inc. 2009). 
 
Internal Intensity 
The measurement of internal intensity covers measurement of ICT investment decision-
making, project delivery, organizational capability, people, managing ICT budgets, 
procurement and ICT outsourcing, the use of best practices, views on existing whole-of-
government arrangements, views on data centers, views on the ICT industry, and ICT 
arrangements in ministerial offices. There are few reports that measure internal intensity 
of e-Government development (KEeLAN 2002; Nordic Council of Ministers 2002; Birch 
2003; Millard et al. 2004; Gerhson 2008) whose main or supplementary part is dedicated 
to back-office assessment.  
 
Millard et al. (2004) have realized that one of the first studies at the European level which 
systematically researches both how public agencies are using ICT to reorganize 
themselves and its impact to the changes in frontal and back office connection. These 
studies usually measure and identify the intensity of back-office interactions (The Nordic 
Council of Ministers 2003, Birch 2003); e-readiness of governmental agencies (Birch 
2003), levels of security, barriers for introducing e-government, and impacts of e-
government introduction (Birch 2003, Gerhson 2008).  
 
3.1.3.3. Digital Divide 
 
The focus when measuring digital divide is on identify the gap between the e-readiness 
and its opposite – that state in “which society is not e-ready” (Bridges 2005). The 
assessment of digital divides refers to measuring gaps between different groups of 
individuals (though disparities of age, gender, education, profession, and race) or firms as 
well as a demographic division with regard to the access to and the usage of ICTs. The 
digital divide is the gap between people who have an access to the Internet and those 
who do not. The later ones cannot acquire the essential computer skills, cannot access 
information that can provide them with economic opportunities, and cannot experience 
the benefits of e-government (Almarabeh and AbuAli 2010). 
 
The variables used to identify the candidate digital-divide groups include: income level, 
ethnicity, education, home equipment, age, region, and country. Studies and analyses on 
the digital divide have proliferated in different countries. This is a sign of a worldwide 
interest in this issue, which has also resulted in international conferences on the digital 
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divide, and a growing concern expressed by various international organizations and 
bodies, such as the OECD, the UN, or the Digital Opportunities Task Force in the UK. 
 
Taylor Nelson Sofres’ studies (Mellor et al. 2001, Mellor and Par 2002, Dexter and Parr 
2003) and Hart and Teeter (2003) are rare authors that prioritize those focuses. The key 
aim of Taylor Nelson Sofres’ studies (2001-2003) is to understand the impact of the 
Internet on governments globally and nationally by providing global and national 
benchmarks against which individual government departments can measure themselves in 
terms of reach, adoption, demographic characteristics, and concerns over safety of 
personal information. Hart and Teeter (2003) also measure the extent to which Americans 
are online and the extent to which they are e-savvy and are exploring e-government. 
 
3.1.4. EVALUATION VS BENCHMARKING 
 
As it was already mentioned, the literature that addresses efforts relative to e-government 
development measurement, which can take different forms (e.g. editions of studies, single 
study efforts or articles and papers) encompasses one single field generally dubbed “e-
government benchmarking”. However, the term benchmarking is often used too 
generously, many times for studies that focus on a single evaluation effort without any 
comparison, or even for studies where only an evaluation or measurement framework is 
merely introduced and not used for evaluation. To avoid this ambiguity in the use of the 
term, we classify the studies in three categories: e-government benchmarking, e-
government evaluation efforts at a single time point, and research proposals on new 
evaluation methodologies and indicators. The main purpose here is to identify studies that 
really belong to benchmarking and see how many of them address back office.  
 
3.1.4.1. e-Government benchmarking studies 
 
The benchmarking studies are the first part of the efforts of e-government development 
measurement and the entire literature has been named after them. These studies result 
from a benchmarking process of the e-government development. They started in the last 
decade of the past century and all of them have had a long life span presented at the 
Figure 7, where the ordinate presents the names of the authors/organizations that publish 
the studies and the axis presents the period of first publication of the study in the edition. 
 















Figure 7: Publication time-table of e-government benchmarking studies. 
 
















Source: own work. 
 
According to the available literature, there are fourteen benchmarking studies created by 
different authors with different starting up: since 1995 - Eurobarometer, since 1998 - Erin 
Research Inc. studies, since 1999 – SOCITIM studies, since 2000 - Accenture studies and 
Economist Intelligence Unit studies, since 2001 - Brown University’s studies, Cap Gemini 
and others studies, World Economic Forum studies, United Nations studies and Taylor 
Nelson Sofres’ studies; since 2002 – Booz Allen Hamilton studies, OECD studies and NOIE 
studies and since 2005 – WASEDA studies. 
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Most of the studies are created on a yearly basis and are listed as annuals (Accenture, 
Cap Gemini, WEF, EIU, WASEDA, Brown University). However, few of them are biannual 
(ERIN Research Inc.) and few of them are published twice a year (SOCITIM, NOIE). For 
most of the studies the European Union is the place of contracting, but for some of them 
the contracting place is the USA, Canada, the UK or Japan. The companies that write and 
publish the reports commonly do that in a form of editions of studies, so the reports 
normally have the same or very similar titles (e.g. the titles of the studies of the World 
Economic Forum are The Global Information Technology Report 2003–2004: Towards an 
Equitable Information Society (2004), The Global Information Technology Report 2010–
2011: Transformations 2.0. (2011) were the same is the first part (The Global Information 
Technology Report, only the period has been changed (2003-2004 or 2010–2011), and 
the second part has been changed every year (Towards an Equitable Information Society 
(2004); Transformations 2.0. (2011). 
 
On analyzing the graph closely, it is easily discernible that the benchmarking of e-
government development significantly flourished in the period from 2000 to 2002. More 
precisely, the largest number of newly commenced studies was marked in 2001 when four 
new studies appeared. Although there were no new born benchmarking studies in the 
field of e-Government development in the following years, e-government benchmarking 
as a process was not brought to a halt. On the contrary, because of the continual 
publication of all of the already established studies, e-government development has been 
closely followed throughout the years. 
 
3.1.4.2. e-Government Evaluation Studies 
 
Another category of studies belong to the wider scope of e-government benchmarking 
includes studies that only evaluate e-government development. These studies are not 
benchmarking because they are not conducted regularly at consecutive time points. The 
evaluation studies started in the last decade of the past century, as it is presented at the 
Figure 8, where the ordinate presents the names of the authors/organizations that publish 
the studies and the axis presents the period of publication of the study. 
 
Most of the studies have a national character as Office of Envoy (2001), NAO (2002), 
Birch (2003), HM Government (2009) – UK; Gershon (2008) - Australia; MOMENTUM 
(2000), NACO (2000) – USA. The studies related to the European Union are realized as 
projects and their final reports are, in fact, the studies themselves: KEeLAN (2002), SIBIS 
(2003). Sometimes for its own purposes the European Union assigns projects to some 
organizations which do research and publish reports on behalf of the EU (e.g. 
TrietoEnator Trigon (2001), PLS Rambøll Management A/S and EWORX S.A. (2003). Most 
of the national studies are conducted by government organizations (HM Government, 
NOIE and DRM, NAO, Office of Envoy).  
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Figure 8: Publication time-table of e-government evaluation studies 
 
 
Source: own work 
 
The international evaluation studies are not frequent: Demchak et al. (2000) and Deloitte 
Research (2000); also there are only two regional studies: The Nordic Council of Ministers 
(2002) and BISER (2004).  
 
Analyzing the Figure 7 it is obvious that the period from 2000 to 2004 is the most fruitful 
period for the field. Most of the studies presented at the table evaluate front office of e-
government development. Only five of the studies, marked as bold at the Figure 7 are the 
studies that have back-office in the focus. Section 3.2 provides detailed description of 
these studies. 
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3.1.4.3. Single Scientific Efforts 
 
The category of papers called “single scientific efforts” consists of papers published in 
scientific magazines or conference proceedings and whose authors for the most part are 
academics. Their efforts are usually focused on proposing methodological frameworks 
and/or new candidate (quantitative or qualitative) indicators for measuring or evaluating 
e-government development (Kaylor et al. 2001, Bongers et al. 2003, Vintar et al. 2003, 
Leben et al. 2004). This category of papers also subsumes comparative analyses and 
studies of existing benchmarking and evaluation studies. 
 
3.2. BACK-OFFICE EVALUATION 
 
The extensive overview of the studies on benchmarking, evaluating, and measuring e-
government, presented in the previous section, confirms the lack of benchmarking studies 
with the focus on back office, hypothesized in the introduction. So here, we narrow our 
focus on studies that deal with evaluation of e-government back office: we identify five 
such studies. In the following five subsections, we are going to provide a detailed 
presentation of each of these studies. Further on, we continue with presenting the results 
of the comparative analysis of these five studies of e-government back-office evaluation. 
The aim of the comparative study is to identify the limitations of the back-office 
evaluation studies and provide motivation for the research presented in the thesis. 
 
3.2.1. KEY ELEMENTS FOR ELECTRONIC LOCAL AUTHORITIES’ NETWORK  
 
The first study resulted from the “Key Elements for Electronic Local Authorities’ Network” 
project, funded within the framework of the Information Society Technologies Programme 
of the European Commission (KEeLAN 2002). While the project includes eight research 
groups from five EU countries of Finland, Germany, Ireland, Italy, and Netherlands, it 
performed an international-level benchmark study that covers fifteen EU countries. The 
focus of the study is e-government at local and regional levels, with the aim of “carrying 
out a benchmarking exercise to produce appropriate models and roadmaps for future 
electronic government at local and regional level.”  
 
The KEeLAN evaluation methodology consists of three consecutive phases which involve 
using 1) a web-scan tool that has been implemented with the help of a tool called 
BenchMark Net (BMN), which allows on-line processing, storage and handling of answers; 
and 2) a personal interview on-site. In the first phase, seven hundred governmental 
websites at local and regional level had been scanned for quality and maturity of e-
services they provide and the organization of the front-office website. The outcome of the 
first phase is a selection of one hundred best-practice websites. The second phase of 
benchmarking was performed upon 50 case studies (in 50 local authorities) selected 
among the one hundred websites resulting from the first phase. Each case study was 
performed as follows. First, a profound analysis of the front-office website was performed 
by screening and assessing the back-office (in terms of the on-line databases and the 
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level of integration), the middle office (network connections among administrative bodies, 
civic and community networks, and geographical information systems for presentation and 
management of the territory), as well as the European and global office (links with the 
rest of the world, trans-national projects and international networks etc.). Then, the 
organization aspect of the front office has been analyzed in terms of the business model 
adopted, transformation of workflows, responsibilities and work processes as well as 
financial, legal, social and cultural considerations. The result was fifty uniformly and 
carefully documented case studies of various aspects of e-government front and back 
office. Finally, in the third phase, the 50 case studies had been synthesized into drafts of 
different models that provide local authorities in the EU countries with guidelines for 
implementing e-government service delivery. The guidelines include organizational 
aspects of both front and back office. 
 
Benchmarking has been based on self-assessment and the results are corroborated by the 
on-site interviews used for drawing qualitative conclusions. The systematic comparison 
and even more - quantitative results are achieved by giving an opportunity to the 
respondents to record the answers by offering scores for their perception of four 
possibilities (“desired” and “importance”; and “desired” and “current”) on a 10-point scale 
from 0 (low/not at all) to 10 (high/very much so). Thus, statements and scoring 
mechanism together function as indicators for assessment of an authority’s organization in 
the e-government context. In order to obtain more qualitative information and to pay 
special attention to the results, a complementary interview questionnaire with open 
questions has been created.  
 
The efforts of this benchmarking exercise include research of e-readiness of local 
authorities: a database accessible from the Internet and a level of integration, networking 
with other administrations, civic and community networks, etc. 
 
3.2.2. ICT USAGE IN THE PUBLIC SECTOR - A NORDIC MODEL QUESTIONNAIRE 
 
The “ICT Usage in the Public Sector - a Nordic model questionnaire” study is a result of a 
methodological project in 2002, co-financed by the Nordic Council of Ministers and set up 
by the statistical institutes in the Nordic countries: Denmark, Finland, Iceland, Norway, 
and Sweden, and headed by Statistics Denmark (The Nordic Council of Ministers 2003). 
The objective of the study is to “develop indicators and guidelines for building a collection 
of internationally comparable data on the usage of ICT in the public sector”.  
 
The study has been planned for public administration bodies and units at a regional level, 
targeting ICT managers/ICT responsible in the surveyed units; as a questionnaire-based 
in both a traditional paper form and a web-form. User surveys (citizens and businesses) 
and web-site screening are mentioned as supplementary alternatives for data collection.  
 
The model questionnaire has been constructed on the basis of three principles. First, the 
questionnaire is formulated in a general way (many of the indicators could be used with 
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central governmental units as target group, and the questionnaire aims also to be 
independent of national structural differences). Second, the questionnaire uses qualitative 
column variables (offered choices of answers); many of the questions have a time-
dimension (Today/ Planned for this year/Planned for next year/Not planned for this or 
next year); or valuation-scale (None/Some/Large/Don't know or not relevant). Third, the 
questionnaire has a modular design that gives flexibility for updating or using some 
selected areas for surveys without losing its coherence. 
 
Authors claim that “the scope of the questionnaire is ICT intensity and impact more than 
ICT readiness” achieved by measuring the follow properties: intensity, availability, ICT e-
readiness, security, barriers, and impact.  
 
Measuring the intensity of ICT use in the public sector has two aspects. First, the intensity 
of the external relation is measured in terms of online services provided to end users but 
also to the degree of outsourcing ICT solutions. Second, the internal intensity refers to 
the use of ICT for more effective management of workflows within governmental 
institutions, building ICT strategies, etc. The availability property like the back-office 
property means measuring contents of the agency’s website and the possibilities it offers 
to citizens and businesses. The G2G e-readiness measures the degree to which various 
information systems are being used, with special emphasis on the systems for case and 
document handling. Security is measured through surveying the use of security facilities 
and the documented security problems. Barriers property is concerned with problems 
related to ICT usage in general and online services in particular. Finally, the impact 
property measures the effects of ICT use in terms of changes in work routines, 
competency and allocation of resources. 
 
To measure these properties the questionnaire is organized around seven categories of 
questions: website, ICT systems, ICT expenditure, strategy and cooperation, barriers to 
ICT usage, ICT security and impacts. However, study does not clearly state whether the 
categories lead to different indicators. Moreover, it is not clear whether individual 
indicators are incorporated in one central indicator or index for G2G development.  
 
3.2.3. LOCAL E-GOVERNMENT: A SURVEY OF LOCAL AUTHORITIES 
 
The “Local e-government: A survey of local authorities” study is a national-level 
government study realized by the Local and Regional Government Research Unit, ODPM 
and financed by the Office of the Deputy Prime Minister in London (Birch 2003). The 
study provides a detailed assessment of e-government development at a local level in 
England by analyzing the challenges that local authorities face in the process of 
implementing e-government. 
 
Government-to-Government survey of all local authorities in England (Birch 2003) has 
been created and realized by few partners: the survey process and data management was 
administered by McCallum Layton, the design and reporting of the questionnaire has been 
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conducted by the Department’s Local and Regional Government Research Unit, the Centre 
for Urban and Regional Development Studies at the University of Newcastle has been 
planned to contribute to a detailed evaluation of e-government processes. The survey 
process has been realized by using a questionnaire e-mailed to all local government e-
champions (or equivalent). The questionnaire was designed to collect information from 
local authorities on their approaches to e-government in order to identify the challenges 
for their e-government agendas. The survey also aims at assessing the effects that ICT 
has on the back-office operation and the adoption and the use of different information 
systems, especially data sharing and exchanging technologies. The research mainly 
focuses on two properties: e-readiness and impact. 
 
The measurement of e-readiness is composed of five components: a) a “strategy” 
component which is related to the e-government strategy of local authorities and 
processes of their creation and implementation; b) “capacity” component which is related 
to the processes of building and managing employees’ e-government skills; c) “partner-
ship and procurement” component which deals with the issues of establishing 
partnerships with external organizations in the process of e-government development;   
d) “process issues property” component which is concerned with the use of formal 
methodologies and frameworks for e-government development; and e) “leadership 
property measures” component which measures the extent of involvement of e-
champions that take care of the advancement of the e-government agenda with the local 
authorities. 
 
The impact of e-government introduction is measured through surveying how (and 
whether) local authorities monitor the impact and the related outcomes, as well as their 
estimates of the impact extent monitored so far. The effects of e-government are 
observed through efficiency improvement, the change in service quality, and a more 
general impact on local democracy. 
 
The way in which the questionnaire has been structured is not quite clear; the answers to 
individual questions are mostly presented and reported in percentages. Similarly to the 
Nordic research, it is neither completely clear whether the categories enumerated above 
produce indicators, nor whether the indicators are aggregated into a single index of G2G 
development. 
 
3.2.4. REORGANIZATION OF GOVERNMENT BACK-OFFICES FOR BETTER 
ELECTRONIC PUBLIC SERVICE - EUROPEAN GOOD PRACTICES (BACK-OFFICE 
REORGANIZATION)   
 
The third study, “Reorganisation of Government Back-Offices for Better Electronic Public 
Services –European Good Practices (Back-Office Reorganization)” is a study at an 
international-level, created by two Partners (The Danish Technological Institute and 
Institut für Informations Management GmbH, The University of Bremen) and 14 national 
experts, sponsored by the European Commission to support the eEurope and Lisbon 
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Strategy processes and related to EU members states plus Iceland, Norway and the 
European Commission itself (Millard et al. 2004). This study has three objectives: a) to 
present systematically research on the ways in which public agencies use ICT to 
reorganize themselves; b) to present the experiences of citizens and businesses with 
electronic public services; and c) to present the changing relationship between the front 
and back-office as a result of the advent of ICT.  
 
The Millard et al. study (2004) is based on research that includes three main phases: 
web-search, telephone interviews and in-depth face-to-face interviews and research. The 
web-search as a first phase of the project means gathering initial lists of potential cases 
for a front-office oriented web-search and developing key criteria for selecting potentially 
well developed front-offices, plus indications of back-office integration and/or 
reorganization. To this aim, each of the national experts and the partners in Denmark and 
Germany developed a “long national list” of URLs for their countries which amounted to 
2.500 URLs in total. 
 
The second phase, the telephone interviews, is focused on the extent and relevance of 
back-office reorganization. The questionnaire developed for that purpose had been 
applied in 127 telephone interviews (a short list of the most advanced cases found in each 
country) with the purpose to ascertain the extent of back-office reorganization and the 
level of integration (horizontal and vertical), as well as whether and to what extent back-
offices changes has been affected by front-office performance. As a result, 29 European 
good practice cases were selected, not only on a country basis, but also to balance the 
different services represented in the eEurope common list of 20 basic public services (12 
for citizen and 8 for businesses).  
 
The third phase, which includes in-depth face-to-face interviews and research, has been 
addressed upon the selection and the in-depth examination of about 29 cases, analyzing 
the relationship between back-office reorganization and front-office service quality. The 
recorded information is presented in a table (each service is presented separately but 
within the same content table) with eight columns. One part of the recorded information 
gets a quantitative dimension and is given a clear explanation for the process of 
estimation; but the larger part gets only a qualitative dimension. 
 
The research in this study mainly focuses on e-readiness as a property. Recorded 
information is related to: the overall ranking (if any) given to the case in relation to its 
importance, the type of service, the score of the front-office service in relation to the level 
of transaction achieved, the process of digitization score relating to the back-office, a 
complexity score estimating the number of stages times the number of back-offices in 
each stage, the most appropriate model (A, B, C or D) applied to the case as well as 
special remarks and subjective estimations of the quality of the cases sometimes made by 
national experts.  
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In the process of describing a case study, apart from presenting the background goals 
and drivers and the case overview (given in a table); the process of implementation by 
user service provision and back-office reorganization (a picture that explains network 
connectivity between actors/organizations involved in the process of service delivery); as 
well as results and benefits (users’ and agency’) are being described. The presentation of 
the best practice with the lessons and good practices learned from every single case 
study. 
 
Note finally, that the study does not propose one indicator or index for making 
comparisons among of analyzed services. Thus, it can be concluded that this study has a 
qualitative dimension, and that its purpose is to describe the best practices but not to 
compare them, or to offer some rang-lists of the countries involved. 
 
3.2.5. REVIEW OF THE AUSTRALIAN GOVERNMENT’S USE OF INFORMATION 
AND COMMUNICATION TECHNOLOGY  
 
The “Review of the Australian Government’s Use of Information and Communication 
Technology” study is a government study at a national level involving all Commonwealth 
Government Agencies in Australia as well as the industry and some other key stakeholders 
(Gershon 2008). It includes a detailed survey of various aspects, especially back-office 
readiness in order to provide recommendations for further development of the Australian 
government institutions. 
 
The central survey tool is an e-mail questionnaire mainly focused on ICT costs, 
information related to computer websites’ fees, telecommunication networks’ topology 
and cost, human resource usage and financial management of information systems, grant 
management systems and energy consumption. The questionnaire is organized in eight 
sections within the survey workbook and each section is presented on a separate 
worksheet: 1) Introduction; 2) Agency ICT profile; 3) Employment metrics; 4) Expense 
items-focusing primarily on salaries and wages and contractor costs; 5) Other operating 
expenses; 6) Capital expenditure-capital expenditure on software systems, capital 
expenditure – major ICT investments; 7) General questions-capital expenditure details, 
financial management information systems, human resource management information 
systems, grants management systems, websites and telecommunications: 
communications – contract details, connection details, pricing details, grant management 
system details, website details, major IT contracts; and 8) ICT staffing profile-resource 
pay profile. 
 
The questionnaire has been designed to provide a snapshot across all the Australian 
governmental institutions concerning both the efficiency and effectiveness of the current 
ICT usage, to determine the return on investment in ICT, and to examine if the 
government has made the right choice of institutional arrangements to maximize the 
return in ICT investments. It’s obvious that this research prioritizes e-readiness 
measurement.  
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For the purposes of this study, e-readiness was measured as a property. However, it can 
be very widely and differently defined as it depends on what is being measured. For 
instance, if it measures the Australian Government’s views, then it measures: ICT 
investment decision making, project delivery, organizational capability, people, managing 
ICT budgets, procurement and ICT outsourcing, the use of best practices, views on the 
existing whole-of-government arrangements, views on data centers, views on the ICT 
industry, and ICT arrangements in ministerial offices.  
 
The answers to individual questions are mostly presented and reported in percentages. 
Similarly to the previous studies, it is neither entirely clear whether the categories 
enumerated above produce indicators nor whether the indicators are aggregated into a 
single index of G2G development. 
 
3.2.6. COMPARATIVE ANALYSIS OF THE BACK-OFFICE EVALUATION STUDIES  
 
The comparative analysis is quite complex, which is why we decided to perform it on 
three separate levels. Firstly, we compare the general characteristics (the period of 
realization, the number of countries, the government level as well as the target groups 
included in the research and how often the research is being realized). Secondly, we 
compare the methodologies used in the research process (what is measured and how it is 
measured, what tools are used, whether there are any indicators and the way in which 
the results are being presented). At the end, we compare the results obtained from this 
comparison and present their strengths and limitations. 
 
In order to improve the transparency of these five studies and to open a possibility for an 
easy comparison, we have created Table 3 that summarize studies (in rows) by key 
characteristics that are related to the used methodologies in the process of research 
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Source: own work. 
 
We would commence the comparison of the studies by taking into consideration the 
period when they were issued. Except for the last one, the other four studies were 
realized in the early period of e-government benchmarking expansion when dominate 
front-office e-government benchmarking (see Table 3 and Figure 7). Only the last study 
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(Gershon 2008) belongs to the period of stagnation of e-government benchmarking 
studies, which, on the other hand, is a period of expansion of fundamental issues and 
comparative studies (Helbig et al. 2009).  
 
Furthermore, four out of the five reviewed studies were realized in Europe, except for the 
last one realized in Australia. The analysis done through the prism of Accenture (2001) 
classification, the benchmarking studies by the Nordic Council of Ministries (2003), Birch 
(2003) and Gershon (2008), all belong to ‘The Visionary Followers’ group as ‘countries 
that have exhibited the beginnings of strong growth based on a solid base of online 
services and generally showing some development in Delivery Maturity’. While the studies 
of KEeLAN (2002) and Millard et al. (2004) do not provide an opportunity for a special 
categorization because of the large number of countries included in the studies belonging 
to all categories and we cannot specify the largest group.  
 
Differences emerge also with regards to the size range: one is regional (Europe, the 
Nordic countries (The Nordic Council of Ministries 2003)), two are national with similar 
country systems (the UK (Birch 2003) and Australia (Gershon 2008)), and two are 
international, on the same continent, with a similar number of countries included in the 
study (KEeLAN 2002 and Millard et al. 2004).     
 
Apart from the already mentioned diversity in the studies at national, regional or 
international level, some diversity can also be detected concerning the level on which the 
research is realized. As Table 3 shows, the studies are realized only in one chosen 
horizontal level: local or state level; mixtures are not being made. This conclusion can be 
confirmed by the data presented in the IV column – the target group that is included in 
the realization of the interviews.  
 
Mainly, in all of the studies, institutions and their back offices are subjects of 
measurement (in some studies front-office research is included as a basis for back-office 
research). The number of subject properties under research varies from study to study 
but one is the same in all studies – e-readiness. Even in the Millard et al. (2004) study the 
measurement is focused on back-office reorganization, which practically is measurement 
of e-readiness of government institutions. 
 
In the research phase (especially during back-office research) all studies use the same 
methodology: a questionnaire in an electronic form or mail, and sometimes face-to-face 
interviews.  
 
As a result of the research tools used, the results received are mostly qualitative as well 
as quantitative. The studies of the Nordic Council of Ministries (2003), Birch (2003) and 
Gershon (2008) have mainly qualitative approach followed with authors’ comments and 
recommendations, whereas the studies of KEeLAN (2002) and Millard et al. (2004) 
provide both qualitative and quantitative presentation of some of the results.  
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Fragmentation of the studies can also be made on the basis of the use of indicators. Some 
of the studies have developed few indicators that can be related to the back-office 
development. One part of the studies mostly uses qualitative description of the back-office 
situation (KEeLAN 2002 and Millard et al. 2004). The Nordic Council of Ministries (2003), 
Birch (2003) and Gershon (2008) studies use only qualitative descriptions of the present 
situation in the back-office, supplemented with authors’ comments.   
 
Finally, it should be noted that all studies are evaluation studies that have been realized 
only once. This implies that there is no possibility to compare them in different 
(consecutive) periods. Furthermore, it is also worth noting that within one and the same 
study there are no comparisons among the same services realized and presented in two 
or more countries (Millard et al. 2004). 
 
3.2.7. LIMITATIONS OF THE STUDIES 
 
Even though these studies present a major step forward and a great contribution to the 
back-office measurement field (which is one of their strengths), yet they also have many 
limitations. This part will mostly deal with their limitations on the basis of the information 
presented in Table 3. 
 
Almost all of the reviewed studies (except for the last one) are realized within the same 
three-year period. The absence of back-office e-government benchmark studies in such a 
long period of time, except for the Gershons’ study, is a really major limitation. This entire 
period of absence of studies can be seen as period of stagnation of e-government 
benchmarking as a whole.   
The geographical scope of some of the studies is an additional limitation too, as they 
either include a single country or a single narrow region. Although two of the studies have 
an international dimension (KEeLAN 2002 and Millard et al. 2004), they are also limited to 
the European continent or more specifically to the EU countries and “the report is, thus, 
not a comprehensive review of all aspects of the European e-Government, especially 
given its geographical focus only on current EU Member States plus Iceland, Norway and 
the European Commission itself” (Millard et al. 2004). 
 
Furthermore, the focus/subject of the studies is very limited; the reviewed studies mostly 
concentrate on one or two properties (e-readiness and/or impact) and there are different 
definitions about the chosen focuses (each study has its own definition, not comparable 
with the others).  
 
Using the same methodology (questionnaires and interviews) is seen as an approach that 
attaches subjective nature to research data. Namely, although all of the questionnaires or 
interviews are carefully designed, the evaluation is based on assessments made by 
employees in governmental and public administration bodies. On the one hand, the 
assessments are expensive, biased and subjective; the repetition of the studies 
internationally in different context will lead to results that are not directly comparable.  
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Most of the evaluations and present results in the reviewed studies are qualitative; only 
one small part of the presented results (Millard et al. 2004 and KEeLAN 2002) offer 
quantitative and very limited (in terms of explanation) results. The qualitative 
presentation of the results makes the comparison more difficult. Even though, the 
comparative aspect of the evaluation is not important (all studies use evaluation for policy 
building and not for comparison), qualitative questionnaires can be misleading. Qualitative 
results usually are followed by authors’ comments and recommendations and in that 
respect only the Australian study involves independent evaluators for the 
recommendations prepared on the basis of the benchmark. 
 
Another fragmentation of the studies is also viable on the basis of the use of indicators. 
Only two studies (Millard et al. 2004 and KEeLAN 2002) have developed few indicators to 
present back-office development (as a part of the study that mostly used qualitative 
description of the back-office situation). But neither of this indicators is incorporated in an 
index or a complete indicator which if further used for making comparisons or 
benchmarking, as it is practiced in front-office benchmarking (Accenture 2002, UN 2008, 
CapGemini 2002). Moreover, Millard et al. (2004) explain that “the cases selected and 
analyzed in this study as European good practices have not been ranked against each 
other or against those not selected … Selection took place in order to obtain a balance of 
countries, institutional and service types, within the time and resources available for the 
study … and that the cases should be seen as representing the European rather than 
national good practice”.  
 
All of the studies focus on a single benchmarking effort and lack temporal dimension, i.e. 
there is no repetition of the benchmark in the consecutive years. Thus, even though there 
are some indicators or statistical results, there are no comparisons among them as there 
is no referent point. This is considered to be a serious limitation since “the full value of 
benchmarking is realized only with successive data over the years – to be able to analyze 
trends and identify the impacts of past decisions, and understand underlying causes of 
data discrepancies to take steps to address or account for them’” (HM Government 2009).  
The strongest point of all of the presented back-office benchmarking studies is their wide 
scope: all studies include all governmental bodies at a selected government level (e.g. all 
municipalities in the Nordic region, all local authorities in England, all governmental bodies 
in Australia) or all websites in the countries (at the first stage, later on a selection of the 
best and the most appropriate ones is made). These kinds of benchmarking exercises 
improve the quality of information available to the public sector and allow a snapshot of 
the public administration at one single moment. This is very important for understanding 
the current performance and capability of e-government back-office, which in turn, can 
contribute to an improved management of operational activities. 
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3.3. SUMMARY AND DISCUSSION 
 
To summarize the extensive overview of the e-government benchmarking and evaluation 
studies, we present a time-table totem in Figure 9. It provides a historical perspective of 
the development of different approaches to e-government benchmarking and evaluation, 
so one can identify how different measurement aspects have evolved through time. 
 
Front-office services, as a whole, and especially the supply of e-government services 
(online services and websites) are frequently measured aspects. Many reports focus on 
analyzing online services (Accenture 2001, Tieto Enator Trigon 2001, Bertelsmann 
Foundation 2001, Cap Gemini Ernst and Young 2003). Some of them (Accenture 2001, 
Cap Gemini 2003) have taken into account a fixed set of 20 public services provided 
online: 12 for citizens and 8 for businesses. Most of these studies have focused on the 
sophistication of the provided e-services and as a result a number of models for assessing 
e-government maturity level based on e-services’ sophistication, have been developed. 
Governmental websites have also been under research by several authors (Demchak et al. 
2000, Brown University 2001, KEeLAN 2002, UN 2002). One part of the studies which 
provides only a snapshot, belongs to the group of studies called evaluation studies, while 
the other part, the ones presented on the right side of the picture, are, in fact, 
benchmarking studies. 
 
Following the initial focus on the supply of e-government services, a number of studies 
depict a large disparity between the supply and the demand for e-government services: 
while governments provide a large number of e-government services, only few of them 
are getting through to the target audience of citizens and businesses. Thus, subsequently 
a large number of studies started to measure the demand for e-government services 
(BISER 2002, SIBIS 2003, MOMENTUM 2000, PLS Rambølls and Eworx 2003). Also, the 
existing regular benchmark studies, such as Accenture (2007), have expanded their focus 
of interest and have included the demand aspect and the “people’s voice”. 
 
Another focus, which is also a subject of benchmark studies and reports very often, is e-
readiness. Five benchmarking studies (WASEDA 2009, EIU 2003, WEF 2003, UN 2008 and 
Eurobarometar 1995) and many evaluation studies have measured this subject (Booz 
Allen Hamilton 2002). Hart-Treeter (2003) and Taylor Nelson Sofres (Mellor et al. 2001, 
Mellor and Par 2002, Dexter and Parr 2003) are among the few ones doing research on 
benchmark digital divide related to e-government development. However, they are not 
the only ones because one part of the digital divide benchmarking is typically realized as a 
complementary part of the studies that measure e-readiness. 
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Figure 9: Publication time-table totem of  
e-government evaluation and benchmarking studies 
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There are few reports that emphasize the importance of back-office benchmarking, such 
as for instance, the Nordic Council of Ministers (2003) and Vintar et al. (2002). Other 
benchmark studies (NACO 2000, Birch 2003, REGIONAL-IST 2003, Vintar et al. 2004) 
have a supplementary part which is dedicated to back-office assessment. Gershon (2008) 
has measured the willingness of government agencies and their impact. The purpose of 
these benchmarking studies is to measure and/or identify the intensity of back-office 
interactions; the e-readiness of governmental agencies; the levels of security; the barriers 
e-government introduction, and the impact of e-government introduction. Millard et al. 
(2004) have realized “one of the first studies at the European level to systematically 
research both how public agencies are using ICT to reorganize themselves and the impact 
on the change in frontal and back office connection’. Each of the 29 presented studies 
explores different aspects of G2G good practices providing an excellent basis for 
comparing and analyzing good practices in e-government. However, the comparative 
analysis of back-office evaluation studies in Section 3.2 raises two very important issues 
that require further elaboration and research.  
 
First of all, back-office evaluating studies and especially their comparison with front-office 
benchmarking studies reveal lack of a common framework for performing large-scale 
comparative benchmark measurements. Many issues have to be resolved in the process of 
development of such a framework. Municipalities, agencies, or other governmental 
institutions are all very different: they have different budgets, different numbers and skills 
of employers, different background and de business models. Unifying data coming from 
heterogeneous organizations, such as large operational departments, small regulatory 
bodies, or small grant-giving organizations, can also be a great challenge. Interpreting 
data requires a keen understanding of organization – some business models are capital 
intensive, others have significant overseas demands. Experts will work on developing a 
much better understanding of how to make comparisons between organizations and how 
to integrate data and information gathered from them. 
 
Secondly, this comparison gives rise to one interesting question: “Can we talk about back-
office e-government benchmarking at all, or only about back-office evaluation?” This 
question is especially important if we are aware of the facts that “for more solid 
benchmarking, the exercise would have to be undertaken on a regular basis with 
continuous evaluation and reform of the adopted methodology” (Salem 2008) and that it 
should be realized on a quantitative basis. 
 
Resolving these two issues is the main motivation for the research we are going to 
present in the rest of the thesis. 
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4. METHODOLOGY FOR ESTABLISHMENT AND ANALYSIS OF  
INFORMATION-FLOW NETWORKS  
 
In this chapter, we are going to address the first hypothesis of the thesis that the 
normative acts and procedures for the delivery of public administration services provide 
the necessary information to establish virtual inter-organizational networks of document 
and information flow between the stakeholders involved in the process of service delivery. 
We are going to prove this hypothesis by presenting a four-step methodology that allows 
us to observe, establish, analyze, and quantify the information-flow networks between 
different actors and organizations in public administration and elsewhere related to the 
service delivery processes. We are going to illustrate the use of the methodology on the 
example information-flow network related to services in the area of civil registry in the 
Republic of Macedonia.  
 
The research within this thesis follows what Yin (1984) has described as a case survey 
approach, in which multiple levels of analysis (such as individual, agency-institution, and 
network level) are used to develop an in-depth picture of a single case (Provan and 
Milward 1995). In each case, we focus on an in-depth analysis of the back office in the 
particular area of public administration, by following the delivery protocols for the public 
services in the area. We select four areas of public administration in the Republic of 
Macedonia, where we observe recent changes and reforms related to the organization of 
the back-office infrastructure for delivery of public services. 
 
In each area/case, we perform a network-level comparison of the back office before and 
after the reform or change. We base our analysis on a large volume of qualitative and 
quantitative data collected from extensive number of web sites and legislative 
documentation analyses, as well as interviews with public administrators. We first 
aggregate these data by service, than by institution and public administration area, with 
purpose to reflect the general properties of the back office in that area. The aggregate 
takes form of an information-flow network, while the properties correspond to the certain 
number of carefully selected properties of this network. 
 
Before going into specifics of each study case, which will be presented in the next 
chapter, we are going to introduce the general methodology for establishment and 
analysis of information-flow networks. The methodological process that we use to 
establish information-flow networks consists of the four steps presented in Figure 10: 
 1st step: Identification of public administration (PA) areas and institutions; 
 2nd step: Identification of the public services in the areas and the corresponding 
delivery protocols; 
 3rd step: Establishment of the information-flow networks; 
 4th step: Analysis of the information-flow networks. 
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Figure 10: The four steps of the methodology for analysis of document-flow networks 
in public administration presented in terms of methods, inputs, and outputs. 
Source: own work. 
 
The blue arrow-shaped boxes at the top identify each of the steps in the methodology. 
Vertically below, the grey boxes represent the methods used to perform the 
corresponding methodological steps, the green arrow-shaped boxes represent the inputs, 
and the pink boxes at the bottom represent the outputs of each methodological step.  
 
While Figure 10 provides a general overview of the methodology, each of the four 
methodological steps is presented in details in the corresponding section of this chapter. 
The presentations follow the composition of the figure. We first identify the step by 
establishing its purpose, which is closely related to the intended output. In addition, we 
present the method for collecting the data that serves as an input for producing the 
outputs of the methodological step. Presentation of each step is accompanied by an 
example in the area of civil registry in the Republic of Macedonia. 
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4.1. IDENTIFICATION OF PUBLIC ADMINISTRATION AREAS AND 
INSTITUTIONS 
 
The first step in the methodological process is the identification of the areas and 
institutions of public administration that will be used as case studies for in-depth research 
of the corresponding back offices for the delivery of public services. As we already note, 
the title is closely related to the purpose of the methodological step, so the output of this 
step is expected to be a list of the public administration areas and the corresponding 
public administration institutions.  
 
We develop here a methodology that is general and can be applied to an arbitrary 
selected public administration area that can offer different types of public services to 
citizens, businesses or both. However, for the purpose of this initial study, where the 
focus is on illustrating the relation between the back-office changes and changes in a 
certain type of inter-organizational networks, we select public administration areas and 
institutions that has been a subject of a recent technical and/or organizational reform. 
Thus, we restricted our attention to public administration areas in the Republic of 
Macedonia, where significant reforms and changes have been undertaken in the period of 
ten years from 2000 to 2009. This is the period in which the first pioneer steps of 
introducing e-government in the Macedonia have been taken in different public 
administration areas. 
 
Having this first criterion in mind, we followed four criteria for area selection: 
 Areas with significant institutional and/or technical changes of the organization of 
the public delivery processes in the last 10 years; 
 Areas with different types of representative number of public services included: a) 
for citizens, b) for businesses, c) for both (citizens and businesses); 
 Areas that involve a representative number of stakeholders from public 
administration and other sectors in the processes of service delivery; 
 Areas with an easily identifiable shared back office closely related to a single 
central institution. 
 
To proceed with the selection process, we first performed an extensive study of web sites 
of national public administration institutions in the Republic of Macedonia. We first 
established a list of web site addresses and focused our interest on the types of services 
each of them proved (in terms of citizens, businesses or both). In the period between 
January and August 2009, we performed a web survey of 33 PA institutions, and drafted a 
chronology of organizational changes for each of them. Second, we conducted personal 
structured interviews with senior public administrators in these institutions. The 
questionnaires for these interviews were structured in a way that allowed evaluation of 
the four selection criteria outlined above, with the special focus on the draft chronology of 
recent changes in the organization of the service delivery processes and the 
corresponding organization of the back office. The public administrators provided in-depth 
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explanations of the events in the draft chronology with identifying the changes in the 
service delivery processes. We performed the interviews in the period between September 
and December 2009. 
 
Table 4: List of public administration areas for the case studies. 
 
Source: own work. 
 
The table presents the four public administration areas selected for performing the case 
studies with the types of the corresponding public services and the central public 
administration institutions. 
 
The web site survey and the interviews enabled us to collect qualitative information 
relevant for evaluating the selection criteria outlined at the beginning of this section that 
and selecting the PA areas for performing the case studies. We selected four PA areas for 
the case studies, briefly presented in Table 4. The first area of Civil Registry organized 
around the Registrar Office includes G2C services; the second area of Business 
Registration organized around the Central Register includes G2B services, while the areas 
of State and Social Pensions and Taxations organized around Pension and Disability 
Insurance Fund and Public Revenue Office includes both G2C and G2B services. We will 
provide further details about the identified areas and the corresponding case studies in 
Chapter 5. 
 
Note finally, that the selection criteria used in this first step are completely independent 
from the next three steps in the methodology for establishment and analysis of 
information-flow networks, presented in the following sections. When used in different 
benchmarking or evaluation context, the methodology can use a different set of criteria to 
select public administration areas and institutions. Nevertheless, the following 
methodological steps can be conducted as described below. 
 
4.2. IDENTIFICATION OF SERVICES AND DELIVERY PROTOCOLS  
 
The second step in the methodology process corresponds to the task of identifying the 
public services and the corresponding service delivery protocols in each of the PA areas 
PA area 
 
Type of services 
 
Central PA institution 
Civil Registry Citizen (G2C) Registrar Office 
Business Registration Business (G2B) Central Register 
State and Social Pensions Both (G2C and G2B) Pension and Disability 
Insurance Fund 
Taxation Both (G2C and G2B) Public Revenue Office 
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enlisted at the output of the first step. Note that compiling an exhaustive list of all 
services in a certain PA area can be a difficult task, often rendered impossible due to the 
complexity of the public administration. Namely, the public services at different level of 
complexity can be identified in each area: from elementary ones that allows stakeholders 
to obtain a single document to more complex ones that correspond to stakeholders’ 
particular interests or life events. For the purpose of this study, we limit our attention to 
the complex services affiliated with the central institution identified in each PA area. 
 
To achieve this goal, we started with performing a survey of the central institution of the 
PA area. More inclusive web search of other public administration web sites was 
conducted to locate legislative acts related to the specific PA area. In particular, we 
surveyed web site of the central institution related to the PA area to obtain the initial list 
of public services and matched them against the results of web survey of the national-
level portal of public services (Uslugi 2010) and web searches through the central web 
site of the Official Gazette of the Republic of Macedonia (Pravo 2010) to identify the 
related legislative acts and delivery protocols. 
 
After collecting of all legislative acts related to the PA area of interest, we performed and 
in-depth document analysis. The main purpose of this analysis was to locate the sections 
and articles of the legislative acts that outline the delivery protocols for public services in 
terms of the documents and applications that are necessary for the delivery of the certain 
process. Due to the high complexity of the inter-relations between different legislative 
acts and documents, it took us a period of nine months from January to September 2010 
to build an initial list of public services and delivery protocols for the four PA areas 
enlisted in Table 4. 
 
Based on these web surveys and document analysis, we draft an initial of the public 
services in the PA area of interest with the corresponding delivery protocols. In the next 
step, we have to check the delivery protocols stemming from the legislative acts against 
the actual practice of service delivery processes as performed by public administrators 
and their discrete decision rights in these processes. To this end, we performed 
unstructured face-to-face interviews with public administrators directly involved in the 
processes of service delivery. In this phase, we also took an opportunity to clarify 
dilemmas and open questions related to the numerous ambiguities in the legislative acts. 
The main focus on the interviews was on checking upon the documents that circulate 
between the stakeholders involved in the process of service delivery. 
 
The result of the interviews was a final list of public services in the PA area of interest 
with the corresponding service delivery protocols. Each protocol identifies the documents 
involved in the process of the public service delivery, by identifying the title of the 
document, stating the institution that issues the document and its type (PA institution or 
other institutional stakeholder from private or NGO sector) and the form of the document: 
traditional (T) or electronic (E).  
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Table 5: Two examples of service delivery protocols. 
 
  
Source: own work. 
 
The Table 5 presents delivery protocols for two public services in the area of civil registry 
provided by the central institution of the Registrar Office of the Republic of Macedonia. 
The rows in the table refer to the document flow that take place in the process of service 
delivery. The first (left-most) column refers to the stakeholder that initiates the document 
flow (source), while the third column refers to the stakeholder that receives the document 
(destination of the document flow). The second column denotes the stakeholder type: PA 
denotes public administration institution and OTHER denotes all the others. The fourth 



















Service 1: Issuance of marital status certificate 
- Law on Register Records, the Official Gazette of the Republic of Macedonia no. 8/1995  
(article 28), 38/2002, 66/2007, 98/2008 (article 1) and 67/2009. 
CITIZEN 




Application (by another person) 
certified on Notary 
PA 
Ministry of Interior 
Affairs Т 
Identity card 
OTHER Bank Т Payment notice  
Service 2: Registration of marriage that has not been concluded in the Republic 
of Macedonia 
- Law on Register Records, the Official Gazette of the Republic of Macedonia no. 8/95 
(article 20), 38/2002, 66/2007, 98/2008(article 1) and 67/2009; 
- Guidelines for managing, protecting and keeping the register books and manuscripts.  
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PA 
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Identity card 




















Notice of marriages at State 
Statistical Office 
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column identifies the type of the document flow channel: T denotes traditional and E 
denotes electronic. The fifth (right-most) column refers to the document title. First two 
rows of each service protocol refer to service title and related legislative acts.  
 
Note that the service delivery protocols from Table 5 are often used also when modeling 
processes for the purpose of reengineering business processes or developing information 
systems that support the service delivery (Kovačič and Peček 2007). Information collected 
here is not sufficient for developing a complete model of the process, but complete 
process model, if available, can be used to extract the delivery protocols needed for 
establishing information-flow networks. 
 
4.3. ESTABLISHMENT OF INFORMATION-FLOW NETWORKS 
 
In the third methodological step, we transform the service protocols from Table 5 into 
information-flow networks. These are virtual inter-organizational networks of information 
and documents flow in the public administration and e-government back-office, i.e., the 
flow between public administration bodies and other stakeholders involved in the process 
of service delivery. 
 
The nodes in the information-flow networks represent the stakeholders involved in the 
process of service delivery. We divide the network nodes in to categories useful for the 
further analysis of the network properties in the final methodological step: public 
administration (PA) that involve stakeholders that belongs to public sector; and every 
other institutions (OTHER) that involve any other stakeholders, such as non-government 
institutions, foundations, and private sector institutions. In particular, the nodes involved 
in the delivery of the service “Issuance of marital status certificate” from Table 5 includes 
the citizen interested in the martial status certificate, two PA institutions – the Registrar 
office and the Ministry of public affairs, and two OTHER institutions – Notary and Bank. 
 
The edges in the information-flow networks correspond to flow of information and 
documents between the stakeholders (nodes) involved in the process of service delivery. 
In particular example of the martial status certificate from Table 5, there is four edges in 
the network, each corresponding to one of the document flows (rows) enlisted in the 
delivery protocol.  
 
Information-flow networks can be used to visualize the service delivery protocols as 
depicted in Figure 11. The graph in the figure depicts the information-flow network for the 
example of issuing a martial status certificate from Table 5. For visualization of the 
network, we use the Pajek software package (Batagelj and Mrvar 2008) for social network 
analysis. The nodes of the network in Figure 11 correspond to the five stakeholders 
involved in the delivery of the martial status certificate, while the edges represent flow of 
documents by connecting nodes that correspond to the source and destination 
stakeholder for the particular document flow. Each row in Table 5 that correspond to the 
service of issuing a martial status certificate is depicted as a single edge (information 
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flow) in the network in Figure 11. The number next to the edge corresponds to the 
number of documents involved in the flow. 
 
Figure 11: Information-flow network for the service 
"Issuance of marital status certificate". 
 
 
Source: own work. 
 
Note that the shape of the node corresponds to stakeholder type (i.e., second column of 
the delivery protocol table): triangle-shaped nodes represent PA institutions, circles 
represent Citizen, and boxes represent OTHER institutions. 
 
Similarly, Figure 12 depicts the information-flow network of the second service from Table 
5 – “Registration of marriage which has not been concluded in the Republic of 
Macedonia”. The network is established following the same procedure as for the previous 
one. In this particular case, we face a situation where two stakeholders – citizen and the 
Registrar office – exchange two documents, so the number next to the corresponding 
network edge equals 2. 
 
Figure 12: Information-flow network for the service  "Registration of marriage  
which has not been concluded in the Republic of Macedonia". 
 
Source: own work. 
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The network depicts the delivery protocol of service 2 from the Table 5. Note that the 
number 2 next to the edge between citizen and the Registrar office correspond to the fact 
that the flow between these two stakeholders includes two documents. 
 
Since we aim here at visualizing and quantifying the information-flow networks for the 
whole PA area (or corresponding back office) of interest, we have to integrate or 
aggregate the network of individual services into joint networks for many services, and 
ultimately into a joint network for all the services in the observed PA area. Figure 13 
illustrates the process of integrating two networks for individual services into a joint one. 
More formally, the joint network is defined as follows. The set of nodes in the joint 
network is the union of the sets of nodes in the networks of individual services. The set of 
edges in the joint network is the union of the sets of edges in the networks of individual 
services. The number next to the edge in the joint network equals the sum of the 
numbers next to the same edge in the networks of individual services. Following this 
simple procedure, we can integrate an arbitrary number of networks of individual services 
into a joint single network corresponding to the whole PA area. 
 
Figure 13: Joint information-flow network for the two services of 
"Issuance of  free marital status certificate" and "Registration of marriage that has  
not been concluded in the Republic of Macedonia". 
 
 
Source: own work. 
 
The layout of this joint network (Figure 13) is identical to the one from Figure 12 that 
depicts the individual network for Service 2, since the set of nodes of the network in 
Figure 13 already includes all the nodes of the network for Service 1 from Figure 11. Note 
however, the difference in the numbers next to the edges they represent the sum of the 
numbers next to the corresponding edges in each of the networks for individual services. 
 
Following this procedure for the whole PA area of civil registry in the Republic of 
Macedonia (see Section 5.2.1 in the next chapter and Appendix A), we can build the joint 
network for the whole area, depicted in Figure 14. The network represents the whole 
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information flow for the civil registry PA area and is obtained by integrating all the 
information-flow networks corresponding to each of the 12 public services in the area. 
 
Figure 14: Joint information-flow network for the public administration area of Civil  
Registry in the Republic of Macedonia. 
 
Source: own work. 
 
As a final note, we would like to discuss two simplifications of the information-flow 
networks. First, note that the network links are bidirectional and thus ignore the direction 
of the flow. This is related to the fact that we are mostly interested in network properties 
of density and centralization, where flow direction does not make much of a difference. 
The other simplification is related to the fact that we consider all the documents in the 
flow to be equally weighted. This is a simplification, since some of the documents carry 
much more data and information than others. An alternative approach would take care of 
these differences and assign weights to documents that reflect their complexity. Note 
however that both these simplifications are made intentionally. Our goal here is to keep 
the methodology as simple as possible, and make it useful for fast and continuous 
benchmarking endeavors. The ease-of-use is a crucial property in such settings. 
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4.4. ANALYSIS OF THE INFORMATION-FLOW NETWORKS 
 
In the fourth, final step of the methodology, we analyze the properties of the information-
flow network. To this end, we perform social network analysis (see the brief introduction 
in Section 2.3) of the information-flow networks, established in the third methodological 
step, in order to measure the entire network properties related to network size, density, 
and centralization as well as properties of network nodes related to their centrality. We 
measure the size of the network in terms of number of nodes and number of edges. We 
measure the centralization of the network in terms of the network closeness and 
betweenness, while degree, closeness, and betweenness of network nodes are used to 
measure their centrality in the network. Table 6 present the measurements of these 
properties for the joint information-flow network for the public administration area of Civil 
Registry depicted in Figure 14 (Section 4.3). 
 
The Table 6 reports properties of the network from Figure 14. The first part of the table 
(a) reports five properties of the whole network: size in terms of number of nodes and 
edges, density, and two aspects of network centralization – closeness and betweenness. 
The second part of the table (b) reports on three properties that measure the centrality of 
network nodes in the network: degree, closeness, and betweenness. The first two 
columns in (b) refer to the node and its type, while the figures in the last three columns 
refer to the values of the three observed properties of the node.  
 
The size of the network gives only basic data related to network. The networks with law 
values for density (how these 0,205 relate to the Table 6) refer to low level of ties among 
the nodes in a graph. The centralization measures for entire network (as closeness and 
betweennees) that have high value close to 1 (Ex. 0,673 for closeness and 0,721 for 
betweenness at the Table 6) refer to high centralized network; closeness high level refer 
to centralized network with one node in the center which node is connected with almost 
all other nodes in the network and betweenneess high level refer to high centralized 
network because every connection ‘goes try’ this central node.  
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Table 6: Properties of the joint information-flow network for the public administration 
area of the civil registry in the Republic of Macedonia. 
 










(b) Properties of the individual network nodes 
 
Source: own work. 
 
The same situation is with network properties for centrality at the nodes level: if the 
nodes values for degree, closeness and betweenneess have values close to 1 (ex. 
Registrar Office at the Table 6 – degree – 0,833; closeness – 0,800 and betweenness – 
0,763), than that node has central role in the network: it is close to any other node in the 
network and has mediatory role. In contrary, if the node has low values for degree, 
closeness and betweenness, close to 0, (ex. Bank at the Table 6 – degree – 0,083; 
closeness – 0,400 and betweenness – 0,000) than that node has peripheral role in the 
Network properties Values 
Size (number of nodes) 13 




















































Citizen   0,417 0,632 0,268 
Hospital PA 0,167 0,522 0,000 
Registrar Office PA 0,833 0,800 0,763 
Ministry of Interior Affairs PA 0,333 0,571 0,167 
Bank OTHER 0,083 0,400 0,000 
State Statistical Office PA 0,083 0,462 0,000 
Notary OTHER 0,167 0,429 0,015 
Municipality PA 0,083 0,462 0,000 
Court PA 0,167 0,500 0,045 
Center for Social Care PA 0,083 0,462 0,000 
Funeral service OTHER 0,083 0,375 0,000 
Pension and Disability Insurance Fund PA 0,083 0,462 0,000 
State Election Commission PA 0,083 0,462 0,000 
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network, has low connectivity with other nodes and it is not in mediator role to no other 
nodes in the network. 
 
For the purpose of comparative analysis of the networks, we aggregate the values of the 
network properties by network type (entire network or network nodes) as presented in 
Table 7.  
 
Table 7: Aggregated properties of the join information-flow network for the public 
administration area of Civil Registry in the Republic of Macedonia 
 
 
Source: own work. 
 
The table summarizes the values of the entire network properties and aggregates the 
values of the network node properties by node types. The first column in the table refers 
to the measurement subject (entire network, or a group of network nodes referring to a 
type of the node/stakeholder), the second column to the measured property, and the 
third one reports the corresponding measured or aggregated value. The first data that 
relate entire network are the same as it is in Table 6 because they are already aggregate 
i.e. they refer all network and as those are estimate at the beginning, so at this stage we 
only undertake it. The aggregation of the values is realized in the part related to network 
nodes; we aggregate the properties for three categories of network nodes:  
 the “Citizen”; 
 the “PA institutions”: nodes corresponding to stakeholders from public sector; 
 the “OTHER institutions”: other stakeholders. 
 
NETWORK PROPERTIES CURRENT 
Entire network 
Size (number of nodes) 13 
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The values for the “Nodes” properties in the lower part of Table 7 are average values of 
the corresponding properties for the nodes that belongs the category. Since the category 
“Citizen” includes a single node, the values in Table 7 equal the ones from Table 6. Table 
8 provides an example that illustrates the aggregation process. 
 
Table 8: Estimation of "PA institutions" and "OTHER institutions"  
values for Table 7 from Table 6 
 



















[0,083 (Bank) + 0,167 (Notary) +  0,083 
(Funeral Service)] /3 
Closeness 0,401 
[0,400 (Bank) + 0,429 (Notary) + 0,375 
(Funeral Service)] /3 
Betweenness 0,005 
[0,000 (Bank) + 0,015 (Notary) + 0,000 
(Funeral Service)] /3 
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5.  EMPIRICAL TEST OF METHODOLOGY 
 
In this chapter, we are going to address the second hypothesis of the thesis that the 
properties of the information-flow networks, established following the presented 
methodology, can serve as indicators of e-government back-office development. To this 
end, we are going to apply the methodology to four public administration areas in the 
Republic of Macedonia. In each area, we establish information-flow networks for the 
situation before and after implementation of a change and/or reform related to the 
organization of the back-office of the public service delivery process. Then, we analyze 
the change of network properties caused by the reform and identify the properties that 
manifest most significant changes. Finally, we discuss the results of the analysis and put 
them in the context of related work in the domain of inter-organizational networks. 
 
To test the utility of the methodology introduced in Chapter 4, we follow a three-level 
experimental setup, presented in the Figure 15. As already stated in the previous section, 
the experimental setup follows the case survey approach (Yin 1984, Provan and Milward 
1995). In particular, at the first level of the experiment, we select four public 
administration areas in the Republic of Macedonia. The selection is based on the four 
criteria established in Section 4.1. Most importantly, we select areas where significant 
reforms have been observed in the last decade. These reforms are related to the change 
of the institutional setup or back-office organization in the processes of service delivery. 
At the second level of the analysis, we apply the methodology for establishing 
information-flow networks in each of the selected public administration areas. For each 
area, we establish and analyze two networks corresponding to two situations: the current 
situation, which reflects the service delivery protocols after the reform, and the prior 
situation reflecting the service delivery protocols before the reform in the selected public 
administration area. In addition, we establish joint information-flow networks for the 
service delivery protocols in all four selected areas. Finally, at the third analysis level, we 
focus on the differences between the properties of the current and prior information-flow 
networks. As a result of the third-level analysis, we identify the properties of the 
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Establish and analyze information-flow 
networks in each area 
Identify public administration areas 
 
1 st level 
2 nd level 

















Analyzing the difference 
between the networks 
Figure 15: The three-level experimental setup for empirical test of the methodology  
for establishing information-flow networks. 
Source: own work. 
 
5.1. EXPERIMENTAL RESULTS 
 
Table 9 presents the four selected areas of public administration used in the experiments: 
civil registry, business registration, social and state pensions, and taxation. The table 
identifies the central public administration institution in the particular area, presents the 
number of related public services, and the number of stakeholder institutions involved (by 
institution type, PA and other institutions) in the processes of service delivery. Note also 
that the appendices A–D provide further, detailed specifications of the delivery protocols 
for each of the 40 services included in the empirical study. 
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Citizen Civil Registry 
Registrar 
Office of RM 

















Fund of RM 




Office of RM 
7 13 3 
TOTAL 4 4 40 
 
  
Source: own work. 
 
In the rest of this section, we present the results of the analysis of the information-flow 
networks in each public administration area and the joint networks for all areas. In each 
area-related section below, we start with a brief overview of the area and the 
corresponding central institution providing details about its history and organizational 
structure. In continuation of each section, we perform an in-depth comparative analysis of 
the prior and current information-flow networks and the influence of the changes and 
reforms on their properties.  Further details about the normative acts that regulate each 
of the public administration areas are provided in the appendices A–D. Not that in this 
section, we only report and interpret the results. We will discuss the significance and the 
consequences of the results presented here in Section 5.2. 
 
5.1.1 CIVIL REGISTRY  
 
The Civil Registry is a segment of the public administration in the Republic of Macedonia 
that utilizes the recording of crucial events related to citizens, i.e., changes in their 
personal status from birth to death. More specifically, the Civil Registry records births, 
marriages and deaths. In the Republic of Macedonia, birth, marriage and death 
certificates are commonly required and used for performing numerous distinct public 
services. The activities of the Civil Registry are within the sphere of competence of the 
Registrar Office, a legal entity within the Ministry of Justice of the Republic of Macedonia. 
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The Registrar Office was established in 2010 as a result of the amendments to the Law on 
Registrar Records (Official Gazette of the Republic of Macedonia, No. 98/2008). Prior to 
the establishment of this entity, the responsibility for keeping records and issuing 
certificates was within the sphere of competence of the Ministry of Justice and the 
Ministry of Interior Affairs. Previously, there was no separate public administration 
institution responsible for those activities and with a status of a legal entity. During that 
period, the local branches of civil registration were physically located in the local branches 
of the Ministry of Interior Affairs. In villages, they were located in the Ministry of Justice’s 
office premises. 
 
The main responsibility of the Registrar Office is to keep records of births, marriages and 
deaths, both manually, i.e. traditionally, and electronically, as well as to protect and to 
store transcripts and copies based on the records, and to recover destroyed, damaged or 
missing records. The operations of the Registrar Office encompass the following activities: 
conducting registration procedures in the birth, marriage and death registrar books; 
procedures for concluding marriage; issuance of certificates and confirmation notes; 
creating death certificates and other activities related to the regulation and registration of 
citizens’ personal status. 
 
The registers of births, marriages and deaths contain data concerning birth, marriage and 
death of Macedonian citizens, regardless of their place of residence (whether they live in 
Macedonia or not), as well as data concerning birth, marriage and death of foreigners and 
individuals who do not own Macedonian citizenship, but whose birth, marriage or death 
occurred in the Republic of Macedonia. The head of the institution is a director with a 
four-year mandate, and who is appointed and dismissed by the Government of the 
Republic of Macedonia, upon a proposal of the Minister of Justice. 
 
The Registrar Office functions on the local level, through its 8 regional offices, 26 local 
offices of the departments for register operations and 239 local offices in rural 
settlements. The normative setting in the area of the Civil Registry is quite extensive and 
includes laws, regulatory acts and guidelines (Appendix A, Table 20). 
 
The crucial public services of the Civil Registry are related to the registering and issuing of 
birth, marriage and death certificates. However, additional services pertain to registering 
changes in documents as a result of recognition of paternity; additional name registration 
(Births Certificates); issuance of free marital status certificate; application for marriage 
outside the premises of the Registrar Office; registration of marriage which has not been 
concluded in the Republic of Macedonia (for Marriage Certificates); and additional 
registration of deceased people (for Death Certificates).  
 
Appendix A presents the detailed delivery protocols for the civil registry public services in 
two tables: Table 21 presents current service delivery protocols, while Table 22 presents 
prior service delivery protocols. Based on the service protocols presented in Table 21 and 
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Table 22, and following the methodology presented in Chapter 4 (and more specifically, 
Section 4.3), we established two information-flow networks for the civil registry area, 
presented in Figure 16.  The network on the top of the figure corresponds to the situation 
after the reform that took place in 2010 and involved establishment of the Registrar office 
at its core, while the network at the bottom of the figure corresponds to the situation 
before the reform. 
 
Most notably, the information-flow networks visually capture the institutional change with 
the introduction of the new central node (corresponding to the Registrar Office) and 
attaching information-flow edges to it. Other minor network changes include: 
 
 New information-flow nodes and edges in the current network corresponding to 
some newly required documents issued by the Funeral Service institution. 
 
 Removal of the node corresponding to the Ministry of Defense, due to the 
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Figure 16: The information-flow networks for the Civil Registry area:  
the networks correspond to the service delivery protocols tn the civil registry area after (a)  
and before (b) establishing the registrar office in 2010. 
 
 
(a) The current network. 
 
(b) The prior network. 
 
Source: own work. 
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Table 10 presents the comparison of the properties of the current and prior networks in 
the civil registry area. For detailed report of the properties of the current and prior 
networks refer to Table 23 and Table 24 in the Appendix A. The top five rows of the table 
report the values of the network properties that refer to the entire networks. The rows 
below report the values of the network properties that refer to network nodes or group of 
nodes of the same type (citizen, PA institutions, and other institutions). The fourth and 
fifth columns (labeled with current and prior, respectively) report the network properties 
of the current and the prior network. The last three columns report on the difference of 
the properties in its absolute value and as a relative change in percentages. 
 
Table 10: Comparison of the properties of the current and prior networks  
in the Civil Registry area. 
 
Source: own work. 
 
The last column in the table reports the p-value obtained with Mann-Whitney U-test that 
indicates the statistical significance of the observed differences between the averaged 
values of the network properties in the current and prior networks. This test is suitable for 
use in our case with very small samples (between 5 and 20), where we can not assume 
normal distribution of the observed values. Note that the test is used only in cases where 
enough observational samples, i.e., nodes in the corresponding group, were available for 
performing the test. The threshold value of five was used: if more than five nodes belong 
to the group of PA institutions or OTHER institutions, we perform the test to check 
significance of the differences observed in the corresponding group. Note that in the case 
of civil registry, only the group of PA institutions includes more than five nodes: it includes 
nine nodes in the current and nine nodes in the prior network. 
  
Property Current Prior 
Difference and  




Size (No of nodes) 13 12 1 8,3%   
Size (No of edges) 16 13 3 23,1%   
Density 0,205 0,197 0,008 4,1%   
Closeness 0,673 0,752 -0,078 -10,4%   













Degree 0,417 0,364 0,053 14,6%   
Closeness 0,632 0,611 0,020 3,3%   
Betweenness 0,268 0,264 0,004 1,5%   
PA 
institutions 
Degree 0,213 0,192 0,021 11,0%  0,295 
Closeness 0,522 0,532 -0,010 -1,9%  0,256 
Betweenness 0,108 0,102 0,006 6,2%  0,696 
OTHER 
institutions 
Degree 0,111 0,136 -0,025 -18,5%   
Closeness 0,401 0,408 -0,007 -1,7%   
Betweenness 0,005 0,009 -0,004 -44,4%   
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The quantitative data presented in Table 10 clearly capture the following influences of the 
civil registry area to the information-flow networks:  
 
 8.3% increase of the number of network nodes from the initial 12 to 13, due to the 
already mentioned changes: the involvement of two new institutions in the service 
delivery protocols (the Registrar Office and the Funeral Service) and the exclusion of 
one of the existing institutions (the Ministry of Defense); 
 
 23.1% increase of the number of network edges from the initial 13 to 16, due to 
changes in the service delivery protocols: there are additional information-flows 
between the Registrar Office and the Ministry of Interior Affaires, and between the 
Ministry of Interior Affaires and the Funeral Service, as well as due to the lack of the 
information-flow related to the Ministry of Defense; 
 
 4.1% increase of the network density, which is the consequence of the larger 
increase in the number of edges relative to the increase in the number of nodes; 
 
 10.4% and 12.4% decrease of the network closeness and betweenness, respectively, 
as a result of the decentralization of the network. Note that in the current network, 
the centrality of the current network is distributed among a larger number of central 
nodes, i.e., the centrality of the Ministry of the Internal Affairs (MIA) in the prior 
network is redistributed to the Registrar Office (RO) in the current network; 
 
 1.5% to 14.6% increase of the citizen centrality properties due to the additional 
responsibilities of the citizen in the service delivery processes related to the increased 
number of required documents from different institutions;  
 
 11% and 6.2% increase of the average degree and betweenness (respectively) of the 
nodes corresponding to public administration institutions and 1.9% decrease of their 
average closeness. The increase of degree and betweenness is due to the intensified 
information-flow around the central institutional nodes (MIA and RO in the current 
network as opposed to the MIA in the prior) and the increased betweenness of the 
MIA node in the current network. The decrease of closeness is due to the fact that 
citizen become more distant from other network nodes; 
 
 1.7% to 44.4% decrease of the average centrality of the nodes corresponding to the 
other institutions due to the low centrality of the newly introduced other institution 
(Funeral Service). Note that small change of the network topology (inclusion of a 
node) can induce large (44%) change of some of the values of the network 
properties. 
 
Note again that the observed minor changes of the information-flow network in the civil 
registy area are due to a single minor institutional change, i.e., establishing the Registrar 
Office as an independent institution. 
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5.1.2. BUSINESS REGISTRATION  
 
Business registration is a system in the public administration of the Republic of Macedonia 
that unites diverse citizen needs for public services related to registration of businesses 
and other legal entities, as well as activities relative to their functioning. In particular, it 
deals with the registration of legal entities, their annual accounts, pledges, leasing, and 
investments in real estate, property rights, direct investments, as well as bans on 
professional activity and penalties for legal entities. Certificates related to all these 
activities are commonly used and requested for performing many other public services. All 
these activities are within the scope of the Central Registry of the Republic of Macedonia.    
 
The Central Registry of the Republic of Macedonia is a relatively new public institution 
established in 2006 as a result of the Law on Central Registry of the Republic of 
Macedonia, published in the Official Gazette of the Republic of Macedonia, No. 50/2001, 
49/2003, 109/2005, 88/2008 and 35/2011 and the Law on One-Stop Shop System and 
Maintenance of the Trade Registry and the Registry of Other Legal Entities, published in 
the Official Gazette of the Republic of Macedonia, No. 84/2005, 13/2007, 150/2007, 
140/2008, 17/11 and 53/2011. Prior to the establishment of this institution, the 
responsibility for registration of legal entities, introduction of alterations and their closure, 
was within the scope of the Court (registration of entities, pledges, leasing, property 
rights, direct investments, ban on professional activity and penalties for legal entities) and 
the Social Accounting Service (the annual accounts). Currently, however, there 
are nine functioning registers within the Central Registry. 
 
The Trade Register and the Register of Legal Entities. The scope of these registers 
encompasses activities related to registration, alteration and deletion of legal entities from 
the trade register, the register of associations and foundations, institutions, the register 
of commerce, aquatic communities and water management companies, as well as the 
court registry. The Central Registry provides information about current conditions, 
individual data and enrolment history of legal entities, copies of decision items and a 
collection of documents, insights into the registration pad and a set of documents, 
information about registered activities and information about the bankruptcy proceedings 
or liquidation procedures.  
 
The Registry of Annual Accounts. This is the only central electronic information system in 
the Republic of Macedonia which records, collects and preserves all relevant financial data 
and performance indicators, data about the financial and economic viability of all legal 
entities in the state, data which display business financial condition of all legal entities 
(assets and capital commitments). Moreover, the Central Registry provides a wide range 
of information based on data obtained from annual accounts (Balance Sheet and Income 
Statement).   
 
The Pledge Registry. This registry registers, changes, deletes and provides information on 
pledges. These activities are performed on the basis of a notary act or a certificate by a 
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notary who signs the pledge agreement (solemnity). The Pledge Registry operates under 
the Law on Contract Deposit or Contractual pledge, published in the Official Gazette of the 
Republic of Macedonia No.5/2003, 4/2005, 87/2007, 51/11 and 74/2012 that regulates 
the manner, terms and procedure for creation, existence, implementation and termination 
of contractual pledge on movable property, securities, receivable and other rights on a 
contract basis.   
   
The Register of Leasing. Registration of leasing, alteration or deletion of a lease, tariffs 
and forms, are all activities within the sphere of competence of this register. The Register 
of Leasing is established under the Law on Leasing, published in the Official Gazette of 
the Republic of Macedonia No. 4/2002, 49/2003, 13/2006, 88/2008, 35/11 and 51/2011. 
 
The Register of Real Estate Investments. This register keeps records of investments in 
real estate made by Macedonian citizens who live abroad and foreign citizens in the 
Republic of Macedonia. It functions in accordance with the Law on Central Registry of the 
Republic of Macedonia, published in the Official Gazette of the Republic of Macedonia, No. 
50/2001, 49/2003, 109/2005, 88/2008 and 35/2011 and the Law on Foreign Exchange 
Operations, published in the Official Gazette of the Republic of Macedonia No. 34/2001, 
49/2001, 103/2001, 54/2002, 81/2008, 24/11 and 135/2011. 
 
The Register for Real Estate Rights. It operates in accordance with the Law on Central 
Registry of the Republic of Macedonia, published in the Official Gazette of the Republic of 
Macedonia, No. 50/2001, 49/2003, 109/2005, 88/2008 and 35/2011, the Central Registry 
and Registry of Work on Property Rights. The Central Registry is connected on-line with 
the Cadastre for Real Estate and due to the possibility to make use of their data 
concerning real estate, it can provide information on property rights registered in title 
deeds, which refer to data owners, data structures, and location/spatial lots of those plots 
and data loads. Information issued by the Registry is informative and it can prove the 
right of ownership.  
 
The Registry of Direct Investments. This registry deals with direct investments made by 
Macedonian citizens who live abroad and foreign citizens in the Republic of Macedonia. 
Direct investments include capital transactions, investments intended to establish 
economic relations and/or to enable the investor to exercise the right to manage the 
company or the legal entity in which he invests. The operations of the Registry are in 
accordance with the Law on Foreign Exchange Operations, published in the Official 
Gazette of the Republic of Macedonia No. 34/2001, 49/2001, 103/2001, 54/2002, 
81/2008, 24/2011 and 135/2011. 
 
The Registry for a Ban on Performing Activity. This Registry is a unique electronic 
database which keeps records of persons and legal entities upon whom/which a ban on 
performing a profession, an activity or a duty or a ban on performing a particular activity 
has been imposed (Official Gazette of the Republic of Macedonia No. 62/2006, 69/2006 
and 157/2009). The Central Registry of the Republic of Macedonia officially has recorded 
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electronically the first instances of misdemeanor sanctions imposed on people and legal 
entities that shall be deleted from the Register after the expiry of the ban. 
 
The Register of Fines for Legal Entities. The Register of Minor Penalties for Criminal Acts 
of Legal Entities is a public record which is a unique electronic database which 
contains data from the criminal records of the First Instance Court concerning fines  for 
minor offenses committed by legal entities regulated by the Criminal Code (law), 
published in the Official Gazette of the Republic of Macedonia No. 37/96, 80/99, 4/2002, 
43/2003, 19/2004, 81/2005, 60/2006, 73/2006, 7/2008, 139/2008, 114/2009, 51/11, 
135/2011 and 185/2011. The major and minor penalties are recorded electronically in 
the Registry based on the submitted final court decisions of the First Instance Courts. The 
major penalty are deleted by the Registry after a period of three years from the execution 
of the sentence, while minor penalties are deleted by the Registry immediately after 
being imposed. 
 
The services of the Central Registry are related to legal entities and they subsume 
registration, alterations in the registration and deletion from the Registry. Another, 
secondary, but also very important part of the Central Registry’s services is the possibility 
for obtaining information derived from its own analysis and then offering it to clients. This 
information is related to successful business practices such as: analysis of cash flow and 
changes in equity; different kinds of listing of the processed annual account; photocopies 
of documents that are part of registration of an entity, its annual account, or other 
documents, records of working hours, reports on balance sheet data and income 
statement; information on economic and financial situation of the subject; information 
about the bankruptcy proceedings or liquidation procedures; information on registration 
activities; enrolment history of legal entities; announcement, establishment, alteration and 
deletion; assessment of liquidity with an opinion; current state of subject enrolment; an 
insight into the registration pad and the set of documents; copies of decision items and a 
collection of documents; issuance of registration certificates for real estate investments by 
Macedonian citizens who live abroad and foreign citizens in the Republic of Macedonia; 
issuance of registration certificates for direct investments by Macedonian citizens who live 
abroad and foreign citizens in the Republic of Macedonia. 
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Figure 17: The information-flow networks for the Business Registration area:  
the networks correspond to the service delivery protocols in the business registration area after (a) 
and before (b) establishing the central register in 2006. 
 
(a) The current network. 
(b) The prior network.   
Source: own work. 
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The normative setting in the area of Business Registration is quite extensive and includes 
laws, regulatory acts and guidelines presented in Appendix B, Table 25. Appendix B also 
presents the detailed delivery protocols for the business registration public services in two 
tables: Table 26 presents current service delivery protocols, while Table 27 presents prior 
service delivery protocols. Based on the service protocols following the methodology 
presented from Chapter 4, we established two information-flow networks for the civil 
registry area, presented in Figure 17.  The network on the top of the figure correspond to 
the situation after the reform that took place in 2006 and involved establishment of the 
Central Register at its core, while the network at the bottom of the figure correspond to 
the situation before the reform. 
 
Note that the scope and responsibilities of the newly established Central Register 
comprises two parts. The first part includes delivery of public services that were 
previously within the sphere of competence of the Court and the Payment Transaction 
Office. The second part includes newly introduced services, which had not existed before 
the reforms. As a result of the reform, the Payment Transaction Office has been 
abolished, and one part of its services has been delegated to the Central Register. These 
changes are reflected in the service delivery protocols and the change of information-flow 
networks as follows: 
 
 The newly introduced institution, the Central Register (CR), becomes a new central 
node in the network, thus dispersing the network centrality from the single central, 
citizen node in the prior network to the citizen and the CR node in the current 
network; 
 
 The new CR node establishes many new internal back-office edges among the public 
administration institutions (e.g., the Public Revenue Office, the Employment Agency, 
the Pension and Disability Insurance Fund, the Healthcare Fund, and the new network 
node corresponding to municipalities) as well as direct back-office connections with 
other institutions (banks); 
 
 Changes in the information-flow have resulted from the exclusion of four already 
existing nodes: the Payment Transaction Office, the Ministry of Economy, the Ministry 
of Finance, and the Court. 
 
 Table 11 summarizes the comparison of the properties of the current and prior 
networks in the business registration area. For detailed report of the properties of the 
current and prior networks refer to Table 28 and Table 29 in the Appendix B. Note 
that in the case of business registration area, both groups of PA and OTHER 
institutions include more than five stakeholders. Thus, we were able to perform the 
test and report the obtained p-values of both groups in Table 11. The legislative 
changes have altered the quantitative network properties as follows: 
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 2% decrease of the number of network nodes from the initial 19 to 17 as a result of 
the institutional setup of the service delivery procedures – The Ministry of Economy, 
the Ministry of Finance, the Court and the Payment Transaction Office are no longer 
part of the service delivery protocols; the Central Register and the Municipality were 
additionally included in the network of service delivery. All these nodes correspond to 
public administration institutions. 
 
Table 11: Comparison of the properties of the current and prior networks  
in the Business Registration area. 
 
  
Property Current Prior 
Difference and  




Size (No of nodes) 17 19 -2 -10,5%  
Size (No of edges) 19 19 0 0,0%  
Density 0,140 0,111 0,029 25,7%  
Closeness 0,604 0,997 -0,392 -39,4%  













Degree 0,688 1,000 -0,313 -31,3%  
Closeness 0,762 1,000 -0,238 -23,8%  
Betweenness 0,713 0,993 -0,281 -28,3%  
PA 
institutions 
Degree 0,125 0,065 0,060 92,9% 0,001 
Closeness 0,476 0,517 -0,041 -8,0% 0,094 
Betweenness 0,055 0,000 0,055 inf 0,273 
OTHER 
institutions 
Degree 0,073 0,056 0,017 31,2% 0,001 
Closeness 0,459 0,514 -0,055 -10,7% 0,032 
Betweenness 0,000 0,000 0,000 n/a 1,000 
 
Source: own work. 
 
 Unchanged number of network edges due to the fact that the changes in the service 
delivery protocols mostly redistributed existing information-flow; 
 
 25.7% increase of the he network density as a result of the reduction of the number 
of nodes with the constant number of edges among them; 
 
 39.4% and 31.8% decrease of network closeness and betweenness (respectively) as a 
result of network decentralization. Namely, many responsibilities of the citizen, related 
to obtaining the documents necessary for service realization, have been transferred to 
the newly established back-office direct connections among public administration 
institutions. The centrality of the citizen node has been dispersed toward the CR node. 
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 23.8% to 31.3% decrease of the citizen node centrality due to the reasons explained 
above; 
 
 92.9% increase of the average degree centrality of the public administration nodes is 
due to the high centrality of the CR node in the current network. The decentralization 
of the network resulted in the small 8% reduction of the average closeness of the 
public administration nodes and substantial increase of the betweenness (from 0 to 
5.5%). Note that the differences between the current and prior average degree and 
closeness are statistically significant at the 1% and 10% levels, respectively; 
 
 31.2% increase of the average degree centrality of the other institutions due to the 
establishment of direct back-office connections with the banks. 10.7% decrease of 
average closeness of the other institution is due to the network decentralization. The 
betweenness of the other institutions remained unchanged due to the vine minor 
change in the betweenness centrality of the banks. Note again the statistical 
significance of the average degree and closeness change at the 1% and 5% levels, 
respectively. 
 
Note that these notable and major changes of information-flow network in the business 
registration area are due to the major project of back-office integration. 
 
5.1.3. STATE AND SOCIAL PENSIONS 
 
The State and Social Pensions is on an intersection of the social security and the pension 
systems of the Republic of Macedonia. The pension system of the Republic of Macedonia 
has existed for more than 50 years and it has been reflected in all significant changes in 
the socio-economic relations. The Republic of Macedonia with the Law on Pension and 
Disability Insurance of 1st January 1994, independently and autonomously initiated the 
regulation of the relations in this area. This Law was significantly amended in 1995, 1996, 
1997, and in 2000, 2001, 2003, 2004 and 2005.  
 
The recent amendments to the Law have laid down the foundations for fully funded 
pension and disability insurance and supplementation to the legal regulation relating to 
the collection of contribution. Therefore stated facts, the Fund in a single procedure will 
collect pension and disability insurance contributions, control and allocate them to the 
state and private sector referring to its implementation.  
 
The pension and disability insurance is realized through the Pension and Disability 
Insurance Fund of the Republic of Macedonia (PDIF). PDIF implements the policy for 
development of pension and disability insurance; monitors the conditions; takes proper 
measures for promotion of the system of pension and disability insurance and rational use 
of the means necessary for providing the rights of pension and disability insurance; sets 
rights concerning age, disability and family pension; sets rights concerning professional 
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rehabilitation, financial compensation for bodily injury, lowest pension; and makes 
payments of pensions and other rights in the field of pension and disability insurance. 
 
The newly reformed pension and disability insurance system is composed of three pillars: 
 The first pillar refers to mandatory pensions and disability insurance based on age 
and generational solidarity, 
 The second pillar refers to mandatory fully financed pension insurance, and  
 The third pillar refers to voluntarily fully financed pension insurance. 
 
The Pension and Disability Insurance Fund of the Republic of Macedonia is established to 
be a financially stable and efficient institution providing prompt pension payment, social 
security of the insurers and beneficiaries of the right to pension and disability insurance, 
and it builds adequate public trust in the Fund’s services. The Pension and Disability 
Insurance Fund of the Republic of Macedonia has trained, professional, and qualified 
employees who are competent for carrying out work assignments which derive from the 
set business processes by implementing and using a modern information technology for 
constant support of its inner processes and external users of services. 
 
The beneficiaries of the PDIF’s services are all payers of allowances – employed in the 
Republic of Macedonia; the people under obligation for calculation and payment of 
allowance for pension and disability insurance in the Republic of Macedonia; beneficiaries 
of the rights in the field of pension and disability insurance - the pensioners and the 
institutions from the adequate field which use data from the PDIF’s electronic archive (the 
Public Revenue Office, the Ministry of Labor and Social Policy, the Employment Agency of 
the Republic of Macedonia, the Health Insurance Fund of the Republic of Macedonia, the 
Ministry of Interior Affairs, the Agency for Supervision of Fully Funded Pension Insurance, 
the Ministry of Finance, the Central Register of the Republic of Macedonia, the State 
Statistical Office, the Banks etc.) 
 
PDIF’s primary activity is providing administrative, financial, expert and other types of 
services in the realization of pension and disability insurance on the territory of the 
Republic of Macedonia. All of these activities are carried out by the Specialized 
Department of PDIF. 
 
The services provided by PDIF can be listed as follows: issuing information for 
confirmation of retirement, paid contributions, unpaid contributions; issuing certificates 
from civil registration data; granting the right to disability pension; granting the right to 
military pension; giving diagnosis, evaluation and opinion; approving the right to 
retirement; refunding of payments; granting the right to family pension; granting the right 
to retirement pension; calculating the working years of insurers.  
 
Appendix C, Table 30 provides a detailed presentation of the normative setting in the area 
of Social and State Pensions. It also presents the detailed delivery protocols for the public 
services in two tables: Table 31 presents current service delivery protocols, while Table 32 
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presents prior service delivery protocols. Based on the service protocols following the 
methodology presented from Chapter 4, we established two information-flow networks for 
the Social and State Pensions area, presented in Figure 18.  The network on the top of 
the figure correspond to the situation after the reform that took place in 2009 and 
involved a minor step towards integration of back-offices of different public administration 
institutions, while the network at the bottom of the figure correspond to the situation 
before the reform. 
 
Figure 18: The information-flow networks for the State and Social Pensions area:  
the networks correspond to the service delivery protocols in the after (a) and before (b) the minor 
back-office integration change in 2009. 
 
  (a) The current network. 
 (b) The prior network. 
Source: own work. 
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The change in the area of Social and State Pensions we focus on is marked by a minor 
change that occurred as a result of the legislative reform: a single direct link that 
integrates the back-offices of two PA institutions – the Pension and Disability Insurance 
Fund and the Public Revenue Office. The back-office interconnection has been realized as 
an electronic information-flow between those two PA institutions. There are no changes in 
the service deliveries protocols, except for one: the Public Revenue Office undertakes one 
of the responsibilities of citizens/business owners. So instead of citizen/business owners 
the information-flow goes electronically directly from the Public Revenue Office to the 
Pension and Disability Insurance Fund. All other service delivery protocols are the same in 
both situations (current and prior). Moreover, there are several changes in the 
institutional setup. In the current network, the Ministry of Defense, municipalities, and the 
Registrar Office are included in the service delivery processes. 
 
Table 12 summarizes the comparison of the properties of the current and prior networks 
in the state and social pensions area. For detailed report of the properties of the current 
and prior networks refer to Table 33 and Table 34 in the Appendix C. Note that in the 
case of business registration area, both groups of PA and OTHER institutions include more 
than five stakeholders. Thus, we were able to perform the test and report the obtained p-
values of both groups in Table 12. The quantitative network properties followed the minor 
back-office change as follows: 
 
 6,7% increase of the number of network nodes from 15 to 16 and 14,3% increase 
of the number of network edges from 14 to 16 leading to the unchanged network 
density of 0,133; 
 
 Less than 1% decrease of the network centrality measures (the closeness by 0,5% 
and the betweenness by 0,9%). Note that the minor change is still detected as a 
change of the network properties; 
 
 1% decrease of the citizen node betweenness with unchanged degree and 
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Table 12: Comparison of the properties of the current and prior networks in the State  
and Social Pensions area. 
 
  
Property Current Prior 
Difference and  




Size (No of nodes) 16 15 1 6,7%   
Size (No of edges) 16 14 2 14,3%   
Density 0,133 0,133 0,000 0,0%   
Closeness 0,995 1,000 -0,005 -0,5%   













Degree 1,000 1,000 0,000 0,0%   
Closeness 1,000 1,000 0,000 0,0%   
Betweenness 0,990 1,000 -0,010 -1,0%   
PA  
institutions 
Degree 0,073 0,071 0,002 2,7%  0,015 
Closeness 0,521 0,519 0,002 0,5%  0,015 
Betweenness 0,000 0,000 0,000 n/a  1,000 
OTHER 
institutions 
Degree 0,067 0,071 -0,005 -6,7%  0,003 
Closeness 0,517 0,519 -0,001 -0,2%  0,003 
Betweenness 0,000 0,000 0,000 n/a  1,000 
 
Source: own work. 
 
 2,7% increase of the average degree and 0,5% increase of the average closeness 
of the PA institutions due to the additional back-office link between two of them. 
Both differences are minor, but still statistically significant at 1% significance level; 
 
 6,7% and 0,2% decrease of the average degree and closeness (respectively) of 
the other institutions involved in the service delivery processes due to the increase 
observed above for the PA institutions. Note again the statistical significance of 
these minor differences at 1% significance level. 
 
Note again that the minor changes of the information-flow network in the area of state 
and social pensions is related to the minor back-office change, i.e., establishing a direct 
integrative link between two PA institutions. 
 
5.1.4. TAXATION  
 
Taxation is a segment of the public administration utilized for recording and payment of 
both business and civil taxes. More specifically, tax registration records value added tax 
(VAT), personal income tax and profit tax, as well as social contributions from salary. The 
tax registration activities are within the scope of competence of the Public Revenue Office, 
a legal entity within the Ministry of Finance of the Republic of Macedonia. 
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The Public Revenues Office (PRO) is a public administration body within the frames of the 
Ministry of Finance, with a status of a legal entity. PRO operates solely on the territory of 
the Republic of Macedonia and realizes administrative and other professional activities 
within its jurisdiction, as well as activities that result from special tax laws. 
 
In the process of the realization of the operational tax policy and tax collection, social 
contributions from salary, fines and costs imposed due to legal, criminal and 
administrative proceedings and other public duties in favor of the Republic of Macedonia, 
PRO provides implementation of the function of the state; helps taxpayers to comply; 
follows and analyzes the functioning of the tax system and provides suggestions for its 
improvement, cooperates with tax administrations from other countries and provides 
international legal assistance in tax cases. 
 
PRO is obliged to manage public revenues and collect personal income tax, profit tax, 
value added tax (VAT), social contributions, fines and costs imposed at legal, 
misdemeanor, criminal and administrative proceedings in favor of the Republic of 
Macedonia and all other public fees for which its competences have been determined by 
law or on the basis of a concluded agreement. 
 
From an organizational perspective, PRO performs its assignments and tasks by 
delegating them to the General Directorate, the Large Taxpayers Office, and the PRO 
Regional Offices.  
 
The central services of tax registration deal with registration of tax payers, assignment of 
unique tax numbers and management of tax payers’ registry; receipt of tax registration 
documents, management of tax records, determination of taxes, payment and return of 
taxes and analysis of tax incomes; determination and collection of other public taxes in 
accordance with the law or a contract; collection of fines and costs imposed due to legal, 
criminal and administrative proceedings in favor of the Republic of Macedonia; 
inspectional surveillance; personal tax income; monitoring and analysis of the application 
of regulations and the process of tax system functioning; cooperation with other tax 
bodies from other states; issuing confirmations and other documents for paid taxes; profit 
tax; value added tax; property tax; contributions for social insurance; registration of cash 
payments; radio broadcasting tax etc. 
 
Appendix D and Table 35 in particular provides a detailed presentation of the normative 
setting in the taxation area. It also presents the detailed delivery protocols for the public 
services in two tables: Table 36 presents current service delivery protocols, while Table 37 
presents prior service delivery protocols. Based on the service protocols following the 
methodology presented from Chapter 4, we established two information-flow networks for 
the Taxation area, presented in Figure 19. The network on the top of the figure 
corresponds to the situation after the reform that took place in 2009 at its core, while the 
network at the bottom of the figure corresponds to the situation before the reform. 
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The network changes could be interpreted as very intensive back-office integration of all 
the institutions (public administration and other) involved in the service delivery 
processes. In fact, due to the reforms that took place in 2009 the Public Revenue Office 
took over the central node from the citizen and the business owner. Note however, that 
the Public Revenue Office has been already established before this reform; within this 
reform it established direct information-flow with some of the other PA institutions such 
as: the Central Register, the Health Insurance Fund, the Pension and Disability Insurance 
Fund, and the Employment Service Agency; as well as with the commercial banks involved 
in the service delivery processes of salary disbursement. The current service delivery 
protocols involve two additional PA institutions – the Central Register and the Customs 
Office. 
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Figure 19: The information-flow networks for the Taxation area:  
the networks correspond to the service delivery protocols in the after (a)  
and before (b) the major back-office integration change in 2009. 
 
(a) The current network.         
 
(b) The prior network. 
 
Source: own work. 
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Table 13 summarizes the comparison of the properties of the current and prior networks 
in the state and social pension’s area. For detailed report of the properties of the current 
and prior networks refer to Table 38 and Table 39 in the Appendix D. Note that in the 
case of taxation area, only the group of PA institutions includes more than five 
stakeholders. Thus, we were able to perform the test and report the obtained p-values 
only for the PA group in Table 13. The quantitative network properties followed the major 
back-office change as follows: 
 
 13,3% increase of the number of network nodes from 15 to 17 due to involvement 
of two new public administration institutions (Central Register and Custom Office) 
in the service delivery processes; 
 
 26,7% increase of the number of network edges from 15 to 19 due to the newly 
established links between the back-office systems of different institutions; 
 
Table 13: Comparison of the properties of the current and prior networks  
in the Taxation area. 
 
Source: own work. 
 
 2.2% decrease of the network density as the consequence of the involvement of 
two new institutional nodes in the network; 
 
 21.4% and 13.9% decrease of the closeness and betweenness (respectively) of 
the network due to the network decentralization. The network nodes are now 





Difference and  




Size (No of nodes) 17 15 2 13,3%   
Size (No of edges) 19 15 4 26,7%   
Density 0,140 0,143 -0,003 -2,2%   
Closeness 0,711 0,905 -0,194 -21,4%   













Degree 0,750 0,929 -0,179 -19,2%   
Closeness 0,800 0,933 -0,133 -14,3%   
Betweenness 0,854 0,967 -0,113 -11,7%   
PA 
institutions 
Degree 0,106 0,097 0,008 8,6%  0,047 
Closeness 0,460 0,554 -0,094 -17,0%  0,004 
Betweenness 0,037 0,013 0,024 183,8%  0,650 
OTHER 
institutions 
Degree 0,083 0,071 0,012 16,7%   
Closeness 0,438 0,456 -0,018 -4,0%   
Betweenness 0,000 0,000 0,000 0,0%    
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related to the reduced closeness of the nodes and redistribution of the 
betweenness of the network nodes; 
 
 11,7% to 19,2% decrease of the citizen centrality related to the reduced obligation 
and burden on the citizen in the processes of service delivery; 
 
 The reduced burden of the citizen is reflected in the increased responsibility of the 
Public Revenue Office in the processes of service delivery, which causes 8,6% 
increase (statistically significant at 5% level) of the average degree of the public 
administration nodes and 17% decrease (statistically significant at 1% level) of the 
average closeness. Note that the huge change of average betweenness of the PA 
institutions is not statistically significant and is entirely due to its small value in the 
prior network; 
 
 Some of the reduced citizen burden has been transferred to the improved role of 
the other institutions (especially banks) in the current network, which is captured 
by the 16,7% increase of their average degree and 4% decrease of their average 
closeness to the other network nodes. 
 
Note again that the medium change of information-flow network in the taxation area is 
related to changes of the intensity of the back-office connections between PA institutions.  
 
5.1.5. JOINT NETWORKS FOR THE FOUR PUBLIC ADMINISTRATION AREAS 
 
As a last experimental probe of the methodology, we performed a comparison of the joint 
networks for all the services in all four areas presented in the previous four sections. For 
building the joint network, we followed the same methodology as the one used to 
integrate networks for individual public services, presented in Section 4.3. Thus, the joint 
networks incorporate a union of all nodes and all edges of the corresponding prior and 
current networks for individual public administration areas, as presented in Figure 20. 
Table 14 summarizes the results of the comparison of the properties of the current and 
prior networks. 
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Figure 20: The joint information-flow networks for the four public administration areas 
 
(a) The current network. 
 
 
(b) The prior network. 
Source: own work. 
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The analysis of the joint networks mostly confirms and reaffirms the results obtained for 
the networks in individual public administration areas. Moreover, the network changes 
due to the normative reforms and back-office reorganizations become more evident and 
far more noticeable, since we deal here with changes in four areas within a single analysis 
frame. This last experiment thus show the wide applicability of our methodology to 
different analysis scenarios including single time-point change in a single public 
administration area or a multiple time-point reform in many areas simultaneously. 
 
Table 14: Comparison of the properties of the current and prior joint networks  
for the four public administration areas. 
 
Source: own work. 
 
Note that overall, the number of institutions involved in the processes of service delivery 
remains unchanged. Larger changes observed in individual areas are due to the narrow 
analytical focus where large variance is introduced due to the small number of involved 
institutions. When we observe the whole set of institutions in the joint network, the 
changes in the number observed for individual areas cancel each other. On the other 
hand, the overall number of information-flow connections between institutions clearly 
increases by 26,2%. Thus, the overall density of the joint network increases and this 
increase is due to the increased interconnectivity among the institutional back-offices. 
 
Note also, that there is a notable decrease (between 6,9% and 10,4%) of the citizen 
centrality in the networks, the statistical significance of which cannot be estimated due to 
the small number of corresponding nodes in the networks. However, it is obvious that this 
change is due to the reduced responsibility and burden put on the citizen in the service 
  
Property Current Prior 
Difference and  






Size (No of nodes) 33 34 -1 -2,9%   
Size (No of edges) 53 42 11 26,2%   
Density 0,100 0,075 0,026 34,0%   
Closeness 0,827 0,917 -0,090 -9,8%   













Degree 0,875 0,939 -0,064 -6,9%   
Closeness 0,889 0,943 -0,054 -5,7%   
Betweenness 0,844 0,942 -0,098 -10,4%   
PA 
institutions 
Degree 0,091 0,053 0,038 70,5%  <0,001 
Closeness 0,488 0,497 -0,009 -1,8%  0,272 
Betweenness 0,013 0,006 0,008 134,3%  0,085 
OTHER 
institutions 
Degree 0,044 0,034 0,010 28,3%  0,003 
Closeness 0,469 0,475 -0,006 -1,2%  0,064 
Betweenness 0,000 0,000 0,000 n/a   1,000 
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delivery processes. Many documents that citizen have to take care of in the previous 
network are now being exchanged between other institutions directly through the 
communication channels between the corresponding back offices. 
 
Finally, the reduction of the citizen burden is clearly reflected in the statistically significant 
and large increase of the average degree of the public administration (70,5%) and other 
institutions (28,3%) involved in the service-delivery processes. On the other hand, we 
also observe smaller and not so significant decrease of the closeness. The decreased 
closeness of the nodes is due to the network decentralization, which is only partly 
compensated by the increased density of the network interconnections. Finally, the 
reduced role of the citizen in the network is also reflected in the huge increase of the 
average betweenness of the public administration institutions. 
  
5.2. ANALYSIS OF THE EMPIRICAL RESULTS 
 
As the emphasis of our research is put on inter-organizational relations in public 
administration, which are observed via information-flow of service delivery protocols, the 
measuring of network properties was focused on the centralization (and decentralization) 
of the network. The longitudinal observation of the networks along the legislative changes 
in a particular public administration area (or in all areas simultaneously), indicate notable 
structural changes in the network both per area as well as for all areas. Note that the 
considered legislative reforms are of different types. While two of them deal with the 
institutional setup of the service delivery processes, the other two explicitly deal with the 
issues of back-office integration: one of them introduces a minor and the other major 
back-office integration efforts for the institutions in both public and private sector. In this 
section, we are going to summarize and discuss the empirical results presented earlier. 
 
Table 15 summarizes the comparative analysis of the prior and current networks for each 
of the four public administration areas and for the joint “all areas” network. This table 
summarizes the relative changes of the whole-network properties when comparing the 
current with the prior networks. The network properties include: network size in terms of 
number of nodes and edges, network density, closeness, and betweenness. The signs in 
front of the differences indicate the direction of change (increase or decrease) of the 
network property values relative to the prior network. 
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Table 15: Relative changes of the whole-network properties for the four  
"individual area" networks and the joint "all areas" network. 
 
Source: own work. 
 
The network size property is the simplest measure that is usually used for basic 
information about the observed network. The changes of number of nodes are directly 
related to the changes of the institutional setup for service delivery, while the changes of 
the number of edges typically correlate with back-office integration due to legislative 
reforms. However, a simple observation of the results relative to the size of the network 
(changes in the number of nodes or edges) refers only to the reorganization of the service 
delivery procedures and not to the core, i.e. the content of the changes. A simple 
observation of these values does not provide an answer to the question whether these 
changes represent core reorganization changes in the interconnections between the 
stakeholders involved in the service delivery processes. 
 
Another measure that we employ is the network density, i.e., the proportion of the actual 
and potential linkages among the network nodes. The network density in the information-
flow networks identifies the extent to which different stakeholders participate in the 
service delivery: low values indicate that a low-level interconnection between the 
stakeholders and high values indicate widespread interconnections. We observe increase 
of network density in three of five situations; in the other two the density remains the 
same. However, although network density is a valid measure for connectivity within the 
network, the produced values do not disclose “what stakeholders are interconnected”. 
The results only indicate that reforms induce higher-level stakeholder interconnection. 
Hence, we can conclude that this measure can be used but in combination with other 
network properties measures.   
Network 
Size 






Civil Registry + 8% + 23% + 4% - 10% - 12% 
 
Business Registration - 11% 0% + 26% - 39% - 32% 
 
State and Social Pensions + 7% + 14% 0% - 1% - 1% 
 
Taxation + 13% + 27% - 2% - 21% - 14% 
 
All Areas - 3% + 26% + 34% - 10% - 11% 
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The interconnectivity of the network measured in terms of closeness, points at network 
centralization, if the values are high (values close to 1) and decentralization, if the values 
are low (values close to 0). Following a longitudinal observation of the networks, the 
increase in the closeness values indicate increased network centralization. The closeness 
(presented in the forth column) has a decreasing tendency in all situations, a fact that 
implies that the observed reforms cause decentralization of the information-flow 
networks. Similarly, the betweenness as a network property which measures the centrality 
of the entire network, indicates the extent to which the network linkages are dominated 
by a central actor (values close to 1), versus a network in which the linkages are diffused 
and not channeled through one or a small subgroup of organizations (values close to 0). 
Thus, high central network with one of the few high central nodes normally has high 
values for the betweennees, and vice versa. The betweenness (presented in the fifth 
column), regardless of how high or low its values are, has a decreasing tendency in all 
situations. This confirms the network decentralization observed above. 
 
However, even though at first sight, the whole-network centrality can be an appropriate 
indicator of the public administration maturity, we still do not have information about 
“which” nodes’ roles have been changed. In other words, we have not managed to show 
that this centrality decrease (or decentralization) implies changes in public administration 
in the direction of increased back-office connectivity. For this purpose, we will look further 
into the properties of network nodes and group of nodes. 
 
Table 16: Relative changes of the properties of the network nodes 
for the "all areas" networks. 
 
Source: own work. 
 
Table 16 summarizes the relative changes of the properties of the network nodes or 
group of nodes. For clarity of presentation reasons and since the observations for the “all 
areas” network resemble the ones for “individual areas” network, we focus our attention 
here on the “all areas” network. Rows of the table correspond to the network property, 
while the columns refer to network nodes or group of nodes in the network (citizen, public 
administration institutions, and other institutions). The numbers report absolute number 
                       Individual  
nodes or group of nodes  
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of the change of the network property relative to the property value for the prior network; 
the signs in front of the numbers represent the direction change. 
 
The change of the centrality measures of the “citizen” node clearly indicate the decrease 
of responsibility and burden related to his/her role in the service delivery processes. 
Reforms clearly reduce the citizens’ role in these processes and move the responsibility 
burden towards the institutional stakeholders: public administration and other institutions.  
 
Thus, the average degree and betweenness of the public administration institutions shows 
a large increase, while the average closeness shows a slight decrease. Our interpretation 
of these results is that due to the increased number of edges between PA institutions 
after the reforms, PA institutions obtain more central/responsible role, those nodes 
become “more in-between” other nodes.  The decreased value of closeness points at the 
fact that there is not enough closeness between the PA nodes, which indicates a further 
room for improvement of the back-office integration of the public administration 
institutions in the Republic of Macedonia. 
  
Similarly, the average degree of the nodes representing other institutions notably 
increases, while the other two measures of centrality remain almost unchanged. These 
observations might be also due to the fact that a small number of other institutions 
relative to the number of the PA institutions are involved in the service-delivery processes. 
 
After discussing the changes of whole-network and individual-nodes properties, we can he 
synthesis of the analysis of the results as follows. 
 
 The simple observation of the whole-network properties, in general, points at 
decentralization of the network. But, the network properties of the entire network 
cannot be used as a single proper measure indicator for public administration 
back-office maturity as it fails to explain what kind of changes have been realized 
in the network and why (size of network), what is interconnected (density and 
closeness) and how they are interconnected (betweenness). 
 
 Similar to Kratke’s conclusion that “the methodological instruments used in 
network analysis for network nodes offer plenty of opportunities to describe the 
“positioning” of particular players or groups” (Kratke 2002), our discussion offers 
more convincing and ‘goal directed’ results as far as network nodes are concerned. 
 
 We observe a consistently decreasing role of the “citizen” as an network node in 
the information-flow networks after the reforms. This decrease is always 
compensated by an increased role of the PA institutions: the increase in the values 
of the degree and betweenness signals that these nodes have obtained more 
important roles in the network, while the decrease in the values of the closeness 
indicates low level of connectivity of the PA nodes among themselves. The role of 
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the other institutional stakeholders also increases, while the connectivity inside the 
group remains unchanged.  
 
 The roles of the “citizen” and the “PA institutions” in the process of service delivery 
are opposite, depending on the type of public administration in which a particular 
service delivery is realized. Moreover, the structure of the network built by service 
delivery protocols depends on the type of public administration, as follows: 
 
 The bureaucratic public administration delivers services in the traditional way, 
where citizen takes the most active role. The citizen is in the center of the 
information-flow network; he is the one who realizes the information-flow between 
PA institutions, which is why the network, which is created by the service delivery 
protocols, is a very centralized network with the citizen being the “star”, while 
 
 The modern e-government “citizen-centered” public administration moves the 
activity towards the PA institutions by assuming a much greater deal of 
responsibility; PA institutions realize the information-flow between themselves via 
back-office interconnection. Citizen “loses” a great deal of its activities and 
consequently if loses its central role in the network. In this case, the network with 
its service delivery protocols realized in those circumstances is decentralized. 
 
In sum, our results show that: a) the networks created after the reforms (the “current” 
situation) is decentralized (the closeness and betweenness decrease) with high level of 
links (the density increases), and b) the role of “PA institutions” increases (PA institutions 
receive a more mediatory role), while at the same time the role of the “citizen” decreases. 
Base on these findings, we can conclude that the network properties which measure 
centrality and centralization can be used as appropriate indicators for measuring back-
office development in a certain area or a group of areas in the public administration 
domain. Furthermore, the visualizations of network configurations related to service 
delivery protocols, with a longitudinal dimension (the “current” and the “prior” networks) 
gives an insight into the network dynamics. 
 
Note that in future, we can use these quantitative indicators for benchmarking the 
process of back-office developments. However, proper definitions and indicators used in 
benchmarking do not only include specification of the measurement procedures, but also 
include a set of criteria for comparative analysis of their values. To define such criteria, 
we perform a final analysis of our results, where we focus on the direction and magnitude 
of the relative changes of the network properties. Note however that this analysis is 
limited in scope: it only includes four case studies from the same country with relatively 
immature e-government environment. For establishing reliable comparison criteria, the 
proposed methodology has to be applied in different countries and cross-country 
comparative analysis has to be performed. 
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Table 17: Analysis of the direction and magnitude of the relative changes 
of the network properties. 
 
 
  Source: own work. 
 
Table 17 summarizes the direction and magnitude of relative change of the observed 
network properties in all four public administration areas. The fourth column of the table 
reports the prevailing direction of change for each of the observed network properties: 
the italic figures indicate the exceptions from the prevailing direction of change. Note that 
for all the considered properties, we observe consistent direction of change: they either 
mostly (always) decrease or increase. There are two notable exceptions. First, the 
average degree of the nodes corresponding to other institutions, where we observe both 
increase and decrease in two of the four areas. Second, the average betweenness of the 
other institutions most does not change in three areas. Note that these exceptions are 
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increase 0% 2% 4% 26% 
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decrease 1% 21% 10% 39% 
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decrease 0% 19% 15% 31% 
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increase 3% 9% 11% 93% 
Closeness 
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decrease 1% 17% 2% 8% 
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decrease 7% 17% 19% 31% 
Closeness 
always 
decrease 0% 4% 2% 11% 
Btwns 
mostly 
unchanged n/a 0% 44% n/a 
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due to the fact that the groups of other institutions are relatively small, since all the 
observed networks include few nodes corresponding to other institutions. 
 
To analyze the magnitude of change, we clustered the four areas in three groups as 
follows. First group includes the area of state and social pensions where we observe a 
minor change, the second group includes the areas of taxation and civil registry where we 
observe moderate changes, and the area of business registration with major changes is 
clustered in its own group. The comparison of the change magnitudes shows that for 
most of the observed properties, the amount of reform changes corresponds to the 
magnitude of the relative property change. There are two exceptions to this rule. First, we 
observe the maximal decrease of the average closeness of the nodes corresponding to 
public administration institutions in the taxation area from the moderate-changes group. 
Second, we observe the maximal decrease of the average betweenness of the other 
institutions in the civil registry area form the small-changes group. 
 
After filtering out the properties that do not follow the general trends, we identify a set of 
nine indicators of the e-government back-office development based on nine properties of 
the information-flow networks as follows. With the improvement of the back-office 
environment for e-government, we observe: the increase of the (1) network density of 
the information-flow networks and the decrease of their centralization in terms of (2) 
network closeness and (3) network betweenness. The centrality of the citizen node in 
terms of (4) degree, (5) closeness, and (6) betweenness decreases with improvement of 
e-government back office. The centrality of the citizen node is redistributed towards the 
average centrality of the public administration nodes in terms of (7) degree and (8) 
betweenness as well as the centrality of the other institutions in terms of (9) closeness. All 
these nine network properties represent candidates for quantitative and easy-to-measure 
indicators of the back-office intensity that can be used within the future e-government 
benchmarking efforts. 
 
5.3. RELATION TO OTHER STUDIES 
 
Finally, we would like to put the presented results in the context of other studies of inter-
organizational networks with an emphasis on studies that employ social network analysis 
as a methodological tool (Provan 2007). Table 18 provides an overview of these studies, 
including: networks related to the delivery of health services related to chronic mental 
diseases (Morrissay et al. 1986, Morrissay et al. 1994, Provan and Millard 1995, Johansen 
et al 1996, Fried et al 1998), analysis of health-care networks induced from the path that 
the patient makes through different hospital departments (Alter and Hage, 1993); as well 
as inter-organizational networks in the domains of wood-products manufacturing industry 
(Human and Provan 2000), development of trauma (Bazzoli 1998), film industry (Kratke 
2002), TV production projects (Soda et al 2004), and video-games sector (Venkatraman 
and Lee 2004). E-government and public administration is not often in the focus of these 
studies (Snellen 2003), with the notable exceptions of the study of implementing local e-
government policy (Medaglia 2006), analysis of partnership networks for implementing an 
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e-government project (Cotterill and King 2006, Cotterill and King 2007), and coordination 
of soft-target organizations (Uddin and Hossain 2009).  
 
The closest related study is the work presented in Alter and Hage (1993) on analysis of 
health-care networks, induced from the path that the patient makes through different 
hospital departments, which compares the properties of these networks to the efficiency 
thereof. In our research instead analysis of health-care networks, we analyze service 
delivery protocols; and instead measuring path of the patient (Alter and Hage 1993) or 
resources flow: clients, information, funds (Morrissay et al. 1986) we analyze only 
information-flow between stockholders in the process of service delivery.  
 
Research in inter-organizational networks has been increasingly concerned with change 
and dynamics in networks and thus, studies often include longitudinal dimension with at 
least two time points (Johnsen 1996), in a way much similar to our comparison of current 
and prior networks. Studies observe different time periods: at least 5 years (Bazzoli et al. 
1998); for eight years period (Venkatraman and Lee 2004) or over a 12-year period (Soda 
et al. 2004). Similarly to them, we follow dynamic of the information-flow network in long 
period of time of ten years, but focus the comparison on the “before” and “after” 
situations inferred by a single event (legislative reform). 
 
Morrissey et al. (1986) notes that “one promising approach combines perspectives from 
inter-organizational theory and the techniques of social network analysis”. Its work mainly 
has been focused on general expositions of method as well as on how these procedures 
can be used to assess coordination polices and programmatic issues in the delivery of 
services. This approach is very similar to our research, where we also apply social network 
analysis methods to inter-organizational networks. Note that we combine the social 
network analysis methodology with qualitative methods, such as normative acts review 
and interviews. Note also that different authors consider different sets of observed 
network properties: some of them observe the network structure by using density, 
centralization, and fragmentation (Morrissay et al. 1994, Johnsen et al 1996), while others 
use the properties of density and overall centralization (Provan and Milward 1995, Kratke 
2002). Here, we consider both properties of the whole network and of the network nodes 
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Table 18: Overview of the related research on the study of ineror-ganizational networks using social network analysis methodology 
Study year Subject Nodes Edges Network 
properties 
Type of study/ 
No of cases 
Research 
Methodology 
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Study year Subject Nodes Edges Network 
properties 
Type of study/ 
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Source: own work. 
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6.  HYPOTHESES EVALUATION 
 
In the introduction of the theses, we formulated two hypotheses, as follows:  
 
H1. Normative acts and procedures for the delivery of public administration services 
provide the necessary information to establish virtual inter-organizational networks of 
document and information flow between the stakeholders involved in the process of 
service delivery. 
 
H2. Properties of the inter-organizational networks of document and information flow 
between the stakeholders can serve as indicators of the e-government back-office 
development. 
 
The research conducted within the thesis confirms the first hypothesis at two levels. 
First, in Chapter 4, we introduce a methodology for establishment and analysis of 
information-flow networks, where nodes represent stakeholders involved in the 
processes of service delivery, while edges represent the flow of documents and 
information among them. The methodology takes as a main input the normative acts 
and procedures that specify the processes of delivery of public services. 
 
Note however, that, in addition to the normative acts, we use interviews with public 
administration officials involved in the processes of service delivery for two reasons. First 
reason is related to the ambiguities in the normative acts, while the second is related to 
the points of the delivery process where public administration official (decision makers) 
has discrete decision rights. In these two situations, the interviews clarified details of the 
delivery process that are not fully documented in the normative acts. 
 
At the second level, we confirm the hypotheses in Section 5.1, where we apply the 
methodology on four cases of analysis of 40 public services in four public administration 
areas in the Republic of Macedonia. In all cases, we show that the methodology can be 
successfully used to establish and analyze information-flow networks. The complexity of 
the 90 networks included in the analysis range from simple networks for individual 
public services, moderately complex networks of public administration areas, and 
complex joint networks for all areas. 
 
Therefore, the methodology presented in Chapter 4 and report of its application in 
Section 5.1 confirm the hypothesis H1 that normative acts and procedures for the 
delivery of public administration services provide the necessary information 
to establish virtual inter-organizational networks of document and 
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information flow between the stakeholders involved in the process of service 
delivery. 
 
We confirm the second hypothesis with the series of longitudinal analysis of the 
information-flow changes under the changing back-office environment that is a result of 
legislative reforms in four public administration areas in the Republic of Macedonia. The 
reforms induce changes in the back-office ranging from simple changes of institutional 
setup of the service delivery protocols to more ambitious efforts of integrating back-
office systems of various stakeholders involved in the service delivery processes. The 
network properties obtained with standard methods for social network analysis clearly 
indicate both the reform changes in the back office and the magnitude thereof. 
 
Based on the careful analysis of the results of the longitudinal studies, presented in 
Section 5.2, we identify nine properties of the information-flow networks that can serve 
as quantitative indicators of back-office development: the network density, the network 
centralization in terms of closeness and betweenness, the centrality of the citizen node 
in terms of degree, closeness, and betweenness, the average centrality of the public 
administration nodes in terms of degree and betweenness, and the average centrality of 
the other institutions in terms of closeness. 
 
The increase of network density indicates the strengthening of interconnectivity of the 
back offices of different stakeholders involved in the process. The decrease of the 
network centrality indicates the decentralization of the service delivery processes. The 
decrease of the centrality of the citizen node indicates the reduction of the citizen role 
and burden: underdeveloped service-delivery environments are characterized by high 
centrality of the citizen node. This is due to the fact that in mature service-delivery and 
back-office environments, the citizen has a peripheral role in the process of service 
delivery and most of the document flow is independent from the citizen intervention. In 
contrary, underdeveloped service delivery environment (which is currently in place in the 
all researched areas in Macedonia) is characterized with high centrality of the citizen 
node in the document-flow network. Note finally that the decrease of the citizen node 
centrality is accompanied by an increase of the average centrality of the nodes 
representing public administration institutions. 
 
The identified set of network properties confirm the second hypothesis that we have 
that network properties of the inter-organizational networks of document and 
information flow between the stakeholders can serve as indicators of the e-
government back-office development. 
 
 




In this thesis, we focus on the task of benchmarking back-office aspects of e-
government development. The overview of the state-of-art in the area of e-government, 
presented in Chapter 3, shows that despite the important role of back office in public 
administration for the maturity of e-government, there is a lack of approaches to back-
office benchmarking. The rare studies on back-office evaluation provide qualitative 
assessments that are difficult to replicate in other sector and countries. There is an 
obvious lack of quantitative and easy-to-measure indicators of back-office intensity and 
development level. To fill this gap, the thesis focus on designing a methodology for 
evaluating e-government back office that would result in simple and still relevant set of 
indicators of back-office intensity and development level. We design that methodology 
upon the central idea of information-flow networks, i.e., networks of flow of documents 
and information between the stakeholders involved in the processes of public services 
delivery. The proposed methodology combines content analysis, interviews, and social 
network analysis methods to provide a simple and easy-to-follow-and-employ procedure 
for establishing and analysis of information-flow networks in public administration. 
 
We illustrate the use of the methodology by building information-flow networks for the 
delivery protocols of 40 public services stemming from four public administration areas 
in the Republic of Macedonia: Civil Registry, Business Registration, Social and State 
Pensions, and Taxation. Each public service is being analyzed at two time points, before 
and after an implementation of a legislative reform in the corresponding area. In this 
way, we established and analyzed 90 information-flow networks: 80 correspond to 
individual public services (each of the 40 services has been analyzed before and after 
the reform), 8 networks represent the current and prior (before reform) situation in the 
four public administration areas included in the study, and 2 joint networks representing 
all the areas simultaneously. We then analyze the scale and significance of the changes 
of the structure, topology, and properties of the information-flow networks induced by 
the reforms. We are especially interested in the scale and significance of the change of 
the values of the basic network properties, such as size and density, as well as more 
advanced, centrality properties of the whole network and of the network nodes. 
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Table 19: Overview of the nine properties of the information-flow networks 
that can be used as indicators of back-office development. 
 








































Source: own work. 
 
The results of the analysis lead to the conclusion that legislative reforms and 
improvement of the institutional setup of the public administration back office have the 
following impact on the information-flow networks: 
 
 Density of the information-flow networks increases; 
 
 The centralization of the information-flow networks, measured in terms of the 
network closeness and betweeneess, decreases; 
 
 The centrality of the citizen node, measured in terms of its degree, closeness and 
betweenness in the information-flow network, decreases and moves towards 
increasing average centrality of the network nodes representing public 
administration institutions measured in terms of degree and betweenness; 
 
 Nodes representing other (mostly private sector) institutions do not change their 
properties or the significance of the change cannot be evaluated due to the small 
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number of such nodes in the information-flow networks considered here, with a 
notable exception of the average closeness. 
 
These conclusions can be reinterpreted as a list of candidate indicators that can be used 
to measure the intensity and development of the back-office environment for e-
government. Table 19 provides an overview of these nine properties including the 
direction of change that indicates the improvement of back office. These indicators also 
have other advantages. They are quantitative, easy to use and measure, and allow for 
continuous and systematic measurements and comparisons between different sectors 
and countries. Since we obtain their values following a strict formal methodology, we 
can obtain their values in various sectors and countries at arbitrary time points they can 
be integrated and used within regular e-government benchmarking efforts. 
 
Note also that the proposed methodology is usable within different benchmarking efforts 
(see the typology presented in Figure 2 and Section 2.1.3): 
 
 Functional benchmarking because the indicators offer possibility to measure 
back-office integration as a “core business functions” and provide data for 
comparison with similar or identical practices within the e-government 
integration and development (e.g., vertical or horizontal integration of e-
government services, one-stop-shop portals, and portals based on life events). 
 
 Performance or competitive benchmarking because the indicators allow for 
measuring the performance of the service delivery process. 
 
 Process benchmarking because the indicators allow for comparing the practices 
of performing back-office processes in public administration institutions by 
mapping and evaluating various aspects of the service delivery processes. Even 
more, they allow for comparing with the best practices within the same 
area/sector or within public administration in general. 
 Sectorial Benchmarking as generic (best in class benchmarking) and sector 
benchmarking. Those kinds of benchmarking that can be realized because the 
indicators allow comparing business functions, processes or practices that are 
independent of the industry with those in the public administration (generic 
benchmarking) and because the indicators allow “making comparisons between 
organizations in the same industry” i.e. institution in public sector as it is our 
example (sector benchmarking). The outcomes of this type of benchmarking can 
comprise discovering a broad new innovative and highly potential perspective 
and understanding a generic work process that works well and apply them to the 
tasks of improving back-office connectivity.  
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 Geographical benchmarking at national, regional, or international level. 
 
 Organizational benchmarking both internal and external because the indicators 
allow for monitoring service delivery protocols and allow for comparison within a 
single public-administration institution (internal) or across multiple 
heterogeneous institutions from different areas and sectors (external).  
 
 Competitive and collaborative benchmarking because the indicators allow for 
competitive rankings of countries (only comparison of network properties) or 
collaborative improvement (exchange) of practices and information-flow network 
structures and topologies among countries. 
 
 
 Formal – statistical/quantitative benchmarking because the proposed indicators 
are quantitative and measured following a well-defined formal measurement 
methodology. 
 
As a final note, let us emphasize another potential use of our methodology. The 
proposed indicators can be integrated into a bureaucracy index that measures the 
complexity of the administrative procedures in an observed country. The different 
indicators (centrality of the citizen node or average centrality of the public administration 
nodes) can be used to identify the distribution of administrative burden related to the 
administrative procedures among stakeholders, i.e., to compare the burden on citizens 
and businesses versus the burden of public administration, public sector, and other 
institutions in the country of interest. A cross-country comparison might be of special 
interest with respect to the bureaucracy index defined based on the methodology 
presented in the thesis. 
 
7.1. SCIENTIFIC CONTRIBUTIONS 
 
The research presented in this dissertation addresses an important aspect of e-
government benchmarking: back-office intensity and maturity measurement by using 
social network analysis as a central methodological approach. The corresponding 
research findings are published in few conference publications (Bogdanoska Jovanovska 
et al 2010, 2011) and submitted for journal publications (Bogdanoska Jovanovska and 
Todorovski 2012, Bogdanoska Jovanovska et al. 2012). For the complete list of related 
publication, check Appendix Е. Hereafter, we summarize the main scientific, both 
theoretical and practical, contributions of the thesis:  
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 State-of-the-art overview of the research in the fields of e-government 
benchmarking and evaluation as well as analysis of inter-organizational 
networks with social network analysis methods. The first overview is 
presented in the introductory, theoretical part of this dissertation (Chapters 2 and 3) 
and used to motivate the research presented in this thesis. The overview funds on a 
deep and systematic literature review in the field of e-government benchmarking 
and evaluation. More specifically, we emphasize her the following original 
contributions of the overview: 
 
o Exhaustive review of benchmarking typology presented in Figure 2; 
 
o Classification of the e-government measurement studies in two separate 
categories of evaluation and benchmarking efforts, as presented in Figure 5 with 
a time-line of the benchmarking efforts presented in Figure 6, evaluation efforts 
presented in Figure 7. Note that many previous studies consider e-government 
measurement, evaluation, and benchmarking to be synonym terms and do not 
provide clear distinction and classification of the efforts; 
 
o Classification of the evaluation approaches and studies by authors and 
commissioners presented in Section 3.1.1; 
o Comparative analysis of five back-office evaluation studies presented in Section 
3.2. 
 
The second overview is provided in Section 5.3 and provides a basis for discussing the 
relation of our work to other studies of using social network analysis in the context of 
inter-organizational networks. 
 
 A novel methodology for establishment and quantitative analysis of 
information-flow networks related to the delivery of services in public 
administration. This central contribution of the thesis is presented in Chapter 4. 
This methodology is specified in a form of a four-step procedure that addresses 
establishment of information-flow networks in the first three steps and the analysis 
of the network structure, topology, and quantitative properties in the fourth step 
(see Figure 10). The methodology employs a combination of literature review and 
analysis, interviews, and social network analysis methods. While other authors have 
been using social network analysis in the context of public administration, this is a 
first effort of using it in the context of e-government evaluation and benchmarking. 
To illustrate the utility of the proposed methodology, we apply it on four case studies 
in the Republic of Macedonia (see Section 5.1). We demonstrate that quantitative 
network properties obtained with the methodology follow the dynamic change of 
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these networks induced by implementation of various legislative reforms and 
reorganizations of back-office environment for e-government. The significance of this 
methodology relies in its reusability in different areas and contexts. 
 
 A novel set of indicators for quantitative evaluation of back-office 
intensity and maturity. The analysis of the results of the application of the 
methodology to four case studies, presented in Section 5.2, shows that there are 
nine properties of the information-flow network that clearly indicate the intensity and 
maturity of the back-office environment in terms of intensity of back-office 
interconnectivity (network density), decentralization of the service delivery processes 
(network centrality), and reduction of the citizen role and burden in these processes 
(centrality of network nodes and group of nodes). Although all the thesis 
development was evaluated on use cases in a single country, we emphasize that the 
results of the research work within the thesis is applicable in the context of other 
countries. 
 
 Extension of the existing e-government benchmarks and shifting their 
focus from measuring supply and demand indicators of the G2C and G2B 
aspects, to organizational features related to the G2G aspects of e-
government. This is a practical consequence of the previous theoretical 
contribution. Since the methodology comes with a set of quantitative and easy-to-
measure indicators of back-office intensity, they can be repeatedly measured in 
different public administration areas and countries and serve as a basis for 
benchmarking the e-government back-office intensity and development. Thus, the 
proposed methodology has a potential to compensate the lack of proper back-office 
benchmarking studies. 
 
 A novel insight into the influence of the implementation of reforms, 
policies, strategies, laws, and specific e-government applications, on the 
networked organization of public administration in the Republic of 
Macedonia. This is a contribution of practical importance for further development 
of e-government in the Republic of Macedonia. The insight of the reforms influence 
at public administration structure is made more transparent and clear by the 
information-flow networks established within the study. Prospective future use of our 
methodology is not only for evaluating reforms and projects that have been already 
implemented, but also for evaluating and predicting the effects of policies in the 
process of their planning and analysis. In these scenarios, we can establish 
hypothetical information-flow network and analyze its properties to measure the 
expected impact of the planned reforms. Therefore, the methodology for using 
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social network analysis in e-government has a potential to improve the 
process of policy planning. 
 
7.2. LIMITATIONS AND FURTHER WORK 
 
We conclude the thesis with emphasizing several limitations of the presented work and 
outline directions of further work necessary to address them. 
 
Our study is limited to the analysis of the back-office environment in four public 
administration areas in the Republic of Macedonia. An immediate venue for further 
research is to apply the proposed methodology for establishment and analysis of 
information-flow networks in other countries with more mature back-office and service-
delivery environments and more mature e-government and other public administration 
areas. The results of these future applications would reconfirm the utility of the 
proposed methodology and usefulness of the proposed indicators for back-office 
intensity and maturity evaluation and benchmarking. These further applications would 
allow us to define a set for criteria for comparative analysis of the magnitude of the 
observed changes and distinguishing between important (large) and unimportant (small) 
changes of the indicators based on network properties. 
 
These studies can be also used to analyze the impact of the back-office maturity on the 
maturity and adoption of the front-office e-government services, hypothesized in many 
e-government evaluation studies. For example, one can perform an in-depth 
comparative analysis of standard approaches to integrating e-government services, such 
as one-stop-shop portals and/or portals based on life events. While the existing analysis 
focus on the front-office aspects of the portals and benefits they bring to citizens, our 
methodology can provide a new insight into different back-office approaches used for 
integration. 
 
Application of the proposed methodology in more mature e-government environments 
might open opportunities for further improvements of the methodology itself. Namely, 
mature e-government environments keep extensive logs of the transactions and 
information flow between the information systems used to support the back-office 
operations. These logs might be used as a data source for automatic retrieval and 
establishment of the information-flow networks and thus, simplify and quicken the 
application of the methodology. This would open opportunities for real-time evaluation 
and benchmarking of back-office maturity and intensity. 
 
The study presented in the thesis limits its focus on only one type of inter-organizational 
networks in public administration. Further research might explore other types of 
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networks with different kinds of nodes and edges. First, we can include direction of 
information flow and build directed information-flow networks as opposed to the 
undirected ones considered in this study. Second, our study makes a simplifying 
assumption that all the observed flows are of equal weights. However, the documents of 
different complexity are actually being exchanged between the stakeholders. In future, 
we can extend our methodology, so the weights on the edges are proportional to the 
complexity of the documents exchanged between the stakeholders. 
 
The presented study focuses on information-flow networks, neglecting other types of 
flows between stakeholders: monitoring the flow of resources (e.g., financial, human, or 
environmental) between public administration organizations and other stakeholders 
might be also addressed with the approach presented here. Considering the flow of 
financial resources between the stakeholders might also provide new insights relevant 
for evaluating administrative burdens and costs. 
 
Finally, note that one might look into properties of the network structure and topology 
other than size, density, and centrality, considered here. An example further research in 
this direction is related to identification and measuring different properties of clusters of 
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APPENDIX  A: CIVIL REGISTRY 
 
Table presents legislation in the Civil Registry area providing the titles of laws, 
regulatory acts, and guidelines as well as references to them in the Official Gazette of 
the Republic of Macedonia. Guidelines that are internal documents have only year of 
publishing. 
 




of the Republic of Macedonia 
Law on Registrar Records  No. 8/1995 
Law on Amending of the Registrar Records in the year of 2002 
Law on Modifications and Supplements of the 
Registrar Records 
in the year of 2002 
Law on Personal Identification Number of the 
Citizen 
No. 36/1992 
Law on Family 
 
No. 80/1992, 9/1996, 38/2004, 
33/2006, 84/2008, 67/2010, and 
156/2010 
Law on Protection of Personal Data  No. 7/05 and 103/2008 
Law on Citizenship No. 45/2005 
Guidelines for managing, protecting and keeping the 
registrar books and manuscripts, forms of register 
books, issuance of certificates, managing the 
proceedings, and taking the minutes referring to a 
found child; renewal of destroyed, damaged or 
missing register books and registers of the register 
books, adopted by the Ministry for Interior Affairs, on 
the basis of article 34, paragraph 1 of the Law on 
Registrar Records 
No. 8/1995 
Guidelines for the manner of taking over the 
manuscripts, archive, registrar books and the second 
sample of the Birth Register Book 
2009 
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Table 21: Delivery protocols for the public services in the Civil Registry area:   
current situation after establishing the Registrar Office in 2010. 

















Document Type Name 
BIRTHS    
Service 1: Registration of Newborn and Issuance of Birth Certificates   
- Law on Register Records (the Official Gazette of the Republic of Macedonia No. 8/95 
(article 7 and  22), 38/2002, 66/2007, 98/2008(article 1) and 67/2009); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts  
  (Official Gazette of the Republic of Macedonia No. 8/95: Article 13); 
- Law on Personal Identification Number of Citizens (Official Gazette of the Republic of  
   Macedonia No. 36/92: Article 5, Article 10). 
CITIZEN 
PA Ministry of Interior Affairs Т Identity card  
PA Registrar Office Т 
Marriage certificate or 
parents’ birth certificates  
PA Registrar Office T 
Application for registration of 
newborn  
OTHER Bank Т Payment notice   




AFFAAIRS PA Registrar Office T 
Notice of newborn (if the 
baby is found or newborn, 




PA Ministry of Interior Affairs  
Assigning identity number to 
the newborn 
PA State Statistical Office Т Notice of newborn 
Service 2: Issuance of Birth Certificate 
-  Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95 (article  
28), 38/2002, 66/2007, 98/2008(article 1) and 67/2009); 
- Guidelines for Managing, Protecting and Keeping the Register Books and Manuscripts (Official  
  Gazette of the Republic of Macedonia No. 8/95: Article 36). 
CITIZEN 
PA Registrar Office Т 
Application for issuance 
of birth certificate 
OTHER Notary Т 
Application is verified if  it is 
submitted by another person 
PА Ministry of Interior Affairs Т Identity card 
OTHER Bank 
 
Payment notice  


















Document Type Name 
Service 3: Recognition of Paternity   
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95  
  (article 4), 38/2002, 66/2007, 98/2008(article 1) and 67/2009); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official  
  Gazette of the Republic of Macedonia No. 8/95: Article 14). 
CITIZEN 
PA Registrar Office Т Parents’ birth certificate  
PA Ministry of Interior Affairs Т 
Identity cards of both 
parents  
 PA Registrar Office Т 
Written statement by the 
father 
OTHER Notary Т 
Verification of translated 
documents (if the father is a 
foreign citizen) 
REGISTRAR 
OFFICE PA Ministry of Interior Affairs T 
Notice of changes in birth 
certificate 
Service 4: Additional Name Registration  
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95  
  (article 9), 38/2002, 66/2007, 98/2008(article 1) and 67/2009); 
- Guidelines for Managing, Protecting and Keeping the Register Books and Manuscripts (Official  
  Gazette of the Republic of Macedonia No. 8/95: Article 14). 
CITIZEN 
PA Registrar Office Т 
Records made in person 
at the counter 
PA Ministry of Interior Affairs Т Identity card  
PA Registrar Office Т Parents’ marriage certificate  
OTHER Bank Т Payment notice  
Service 5: Correction of Personal Name or Surname 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95 (article  
9), 38/2002, 66/2007, 98/2008(article 1) and 67/2009); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official  
  Gazette of the Republic of Macedonia No. 8/95: Article). 
CITIZEN 
PA Ministry of Interior Affairs T 
Decision to change name or 
surname 
 PA Registrar Office T Correction of data in book 
 OTHER Bank T Payment notice  
           MARRIAGES 
Service 6: Issuance of Free Marital Status Certificate 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95  
  (article 28), 38/2002, 66/2007, 98/2008(article 1) and 67/2009). 
CITIZEN 
PA Registrar Office Т Application  (in person) 
OTHER Notary Т 
Application (by another 
person) certified by notary 
PA Ministry of Interior Affairs Т Identity card  
OTHER Bank Т Payment notice  


















Document Type Name 
Service 7: Applications for Marriage and Issuance of Marriage Certificate 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95  
  (article  12 and 25), 38/2002, 66/2007, 98/2008(article 1) and 67/2009). 
CITIZEN 
PA Ministry of Interior Affairs Т Identity card  
PA Registrar Office Т 
Birth certificates of 




Application for issuance 
of marriage certificate 
PA Registrar Office T 
Certificate from 
Registrar's Records of the 
adequate foreign body, a 
diplomatic-consular office of 
the Republic of Macedonia, (if 
the marriage was concluded 
abroad) 
OTHER Bank Т Payment notice  
REGISTRAR 
OFFICE 
PA Municipality T 
Scheduling term for 
concluding marriage  
PA State Statistical Office T Notice of marriages 
PA Court T Notice of divorces 
PA Center for Social Care T Decision for guardianship  
Service 8: Issuance of Marriage Certificate  
- Law on Register Records(Official Gazette of the Republic of Macedonia No.8/95:Article 25) 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official  
  Gazette of the Republic of Macedonia No. 8/95: Article 36). 
CITIZEN 
PA Ministry of Interior Affairs Т Identity card  
PA 
Ministry of Interior Affairs 
 Т 
Application for issuing 
marriage certificate  
OTHER Bank Т Payment notice  
Service 9: Registration of Marriage not Concluded in the Republic of     
Macedonia 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95 (article  
20), 38/2002, 66/2007, 98/2008(article 1) and 67/2009); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts  
CITIZEN 
PA Ministry of Interior Affairs Т Identity card  
PA Registrar Office Т Marriage certificate  
PA Registrar Office Т 
Application for marriage 
registration  











State Statistical Office 
 
T Notice of marriage 


















Document Type Name 
DEATHS    
Service 10: Registration of Deceased Person and Issuance of Death  
Certificate  
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95  
 (article   16 and 19), 38/2002, 66/2007, 98/2008(article 1) and 67/2009).  
CITIZEN 
PA Hospital Т Confirmation of death 
PA Registrar Office Т 
Death statement by two 
witnesses (if there is no 
official document) 
PA Ministry of Interior Affairs Т 
Identity card of both: the 
deceased and the applicant  
PA Registrar Office Т 




Registrar Office Т 
Application for death 
certificate (witnesses or 
relatives of the deceased 
person) 
OTHER Bank Т Payment notice  
MINISTRY of 
INTERIOR 










Pension and Disability 
Insurance Fund T Notice of death 
PA State Election Commission T Notice of death 
PA Court T Notice of death 
PA State Statistical Office T Notice of death 
COURT PA Notary T 
Notice of the deceased and 
the heirs 
FUNERAL 
SERVICE OTHER Ministry of Interior Affairs T Funeral approval  
Service 11: Issuance of Death Certificate  
-  Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95  
  (article  25), 38/2002, 66/2007, 98/2008(article 1) and 67/2009); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts 
  (Official  Gazette of the Republic of Macedonia No. 8/95: Article 36). 
CITIZEN 




Application for death 
certificate witnesses or 
relatives of the deceased 
person 
OTHER Bank Т Payment notice  
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Document Type Name 
Service 12: Additional Registration of Deceased Person 
 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95  
  (article 25), 38/2002, 66/2007, 98/2008(article 1) and 67/2009). 
 
CITIZEN 
PA Hospital Т Confirmation of death 
PA Ministry of Interior Affairs Т 
Identity card of the 
deceased and the applicant  
PA Ministry of Interior Affairs Т Notice of death   
PA Registrar Office Т 
Decision for additional 
registration of the deceased  




State Statistical Office 
 
T Notice of death 
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Table 22: Delivery protocols for the public services in the Civil Registry area:  
situation before establishing the Registrar Office in 2010. 

















Document Type Name 
BIRTHS    
Service 1: Registration of Newborn and Issuance of Birth Certificate   
-  Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95: Article  7, 
Article 22); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official 
Gazette of the Republic of Macedonia No. 8/95: Article 13); 
- Law on Personal Identification Number of Citizens (Official Gazette of the Republic of 
Macedonia, no. 36/92: Article 5, Article 10). 
CITIZEN 
PA Ministry of Interior Affairs Т Identity card  
PA 
 
Ministry of Interior Affairs 
 
Т 
Marriage certificate or parents’ 
birth certificates  
PA Ministry of Interior Affairs T 
Application for registration of 
newborn 
OTHER Bank Т Payment notice  




AFFAIRS PA State Statistical Office Т Notice of newborn 
Service 2: Issuance of Birth Certificate 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95:Article 28); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts  
(Official Gazette of the Republic of Macedonia No. 8/95: Article 36). 
CITIZEN 
PA Ministry of Interior Affairs Т 
Application for issuance 






Application is verified if  it is 
submitted by another person 
PА Ministry of Interior Affairs Т Identity card  
Service 3: Recognition of Paternity   
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95: Article 4). 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official 
Gazette of the Republic of Macedonia No. 8/95: Article 14). 
CITIZEN 
PA Ministry of Interior Affairs Т Parents’ birth certificates   
PA Ministry of Interior Affairs Т Identity cards of both parents  






Verification of translated 
documents (if the father is a 
foreign citizen) 


















Document Type Name 
Service 4: Additional Name Registration 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95: Article 9); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official  
  Gazette of the Republic of Macedonia No. 8/95: Article 14). 
CITIZEN 
PA Ministry of Interior Affairs Т 
Records made in person at the 
counter 
PA Ministry of Interior Affairs Т Identity card  
PA Ministry of Interior Affairs Т Parents’ marriage certificate 
OTHER Bank Т Payment notice  
Service 5: Correction of Personal Name or Surname 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95:Article 20). 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official  
  Gazette of the Republic of Macedonia No. 8/95: Article). 
CITIZEN 
PA Ministry of Interior Affairs 
T Decision on name and surname 
alterations 
PA Ministry of Interior Affairs T Correction of data in the Registrar 
OTHER Bank T Payment notice  
MARRIAGES     
Service 6: Issuance of Free Marital Status Certificate 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95:Article 28). 
CITIZEN 






Application is verified if  it is 
submitted by another person 
PA Ministry of Interior Affairs Т Identity card  
OTHER Bank Т Payment notice  
Service 7: Applications for Marriage and Issuance of Marriage  Certificate  
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95: Article 12, 25). 
CITIZEN 
PA Ministry of Interior Affairs Т Identity card  
PA Ministry of Interior Affairs Т Birth certificates of future spouses  
PA 
 
Ministry of Interior Affairs Т 
Application for issuance 












Certificate from Registrar's  Re-
cords of adequate foreign body; a 
diplomatic-consular office of the 
Republic of Macedonia, (if the 
marriage was concluded abroad) 





PA Municipality T 
Scheduling term for concluding 
marriage  
PA State Statistical Office T Notice of marriages 
PA Court T Notice of divorces 
PA Center for Social Care T Decision for guardianship  


















Document Type Name 
Service 8: Issuance of Marriage Certificate 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95:Article 25); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official  
Gazette of the Republic of Macedonia No. 8/95: Article 36). 
CITIZEN 
PA Ministry of Interior Affairs Т Identity card 
PA Ministry of Interior Affairs Т 
Application for issuing marriage 
certificate  
OTHER Bank Т Payment notice 
Service 9: Registration of Marriage which was not Concluded in the 
Republic of Macedonia 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts  
  (Official Gazette of the Republic of Macedonia No. 8/95: Article 20). 
CITIZEN 
PA Ministry of Interior Affairs Т Identity card  
PA Ministry of Interior Affairs Т Marriage certificate  
PA Ministry of Interior Affairs Т Application for marriage registration  
OTHER Bank Т Payment notice  
OTHER Notary Т 







State Statistical Office 
 
 
T Notice of marriages 
DEATHS    
Service 10: Registration of Deceased Person and Issuance of Death Certificate  
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95: Article 16,     
  Article 19). 
CITIZEN 
PA Hospital Т Confirmation of death 
PA Ministry of Interior Affairs Т 
Death statement by two witnesses 
(if there is no official document) 
PA Ministry of Interior Affairs Т 
Identity card of both: the deceased 
and the applicant 
PA Ministry of Interior Affairs Т Birth certificate of the deceased  
PA 
 
Ministry of Interior Affairs Т 
Application for death certificate by 
witnesses or relatives of the 
deceased 





Pension and Disability 
Insurance Fund T Notice of death 
PA State Election Commission T Notice of death 
PA Court T Notice of death 
PA Ministry of defense  T Notice of death 
PA State Statistical Office T Notice of death 
COURT 
PA Notary T 
Notice of the deceased and the 
heirs 


















Document Type Name 
Service 11: Issuance of Death Certificate 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95:Article 25); 
- Guidelines for Managing, Protecting and Maintaining Register Books and Manuscripts (Official 
Gazette of the Republic of Macedonia No. 8/95: Article 36). 
CITIZEN 
PA Ministry of Interior Affairs Т 
Submission of identity card of 




Ministry of Interior Affairs Т 
Submission of application for 
death certificate by the 
witnesses or relatives of the 
deceased 
OTHER Bank Т Submission of payment notice 
Service 12: Additional registration of deceased person 
- Law on Register Records (Official Gazette of the Republic of Macedonia No. 8/95:Article 25). 
CITIZEN 
PA Hospital Т Confirmation of death 
PA Ministry of Interior Affairs Т 
Identity card of the deceased 
and the applicant  
PA Ministry of Interior Affairs Т Notice of death  
PA Ministry of Interior Affairs Т 
Decision on additional 
registration of the deceased  







State Statistical Office 
 
 
T Notice of death 
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Table 23: Properties of the current information-flow network  
in the Civil Registry area. 
      
 


































Source: own work. 
Network properties Values 
Size (number of nodes) 13 
















































Citizen   0.417 0.632 0.268 
Hospital PA 0.167 0.522 0.000 
Registrar Office PA 0.833 0.800 0.763 
Ministry of Interior Affairs PA 0.333 0.571 0.167 
Bank OTHER 0.083 0.400 0.000 
State Statistical Office PA 0.083 0.462 0.000 
Notary OTHER 0.167 0.429 0.015 
Municipality PA 0.083 0.462 0.000 
Court PA 0.167 0.500 0.045 
Center for Social Care PA 0.083 0.462 0.000 
Funeral service OTHER 0.083 0.375 0.000 
Pension and Disability 
Insurance Fund PA 0.083 0.462 0.000 
State Election Commission PA 0.083 0.462 0.000 
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Table 24: Properties of the prior information-flow network  
in the Civil Registry area. 
 
 











(b)  Properties of the individual network nodes 
 












































Citizen   0.364 0.611 0.264 
Hospital PA 0.182 0.550 0.000 
Ministry of Defence PA 0.091 0.478 0.000 
Ministry of Interior Affairs PA 0.818 0.846 0.855 
Bank OTHER 0.091 0.393 0.000 
State Statistical Office PA 0.091 0.478 0.000 
Notary OTHER 0.182 0.423 0.018 
Municipality PA 0.091 0.478 0.000 
Court PA 0.182 0.524 0.064 
Center for Social Care PA 0.091 0.478 0.000 
Pension and Disability 
Insurance Fund PA 0.091 0.478 0.000 
State Election Commission PA 0.091 0.478 0.000 
 
Source: own work. 
Network properties Values 
Size (number of nodes) 12 
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APPENDIX  B: BUSINESS REGISTRATION 
 
Table presents legislation in the Business Registration area providing the titles of laws, 
regulatory acts, and guidelines as well as references to them in the Official Gazette of 
the Republic of Macedonia. Guidelines that are internal documents have only year of 
publishing. 
 
Table 25: Normative acts related to Business Registration area. 
LAW 
Official Gazette of the  
Republic of Macedonia 
Law on Central Registry of the Republic of Macedonia No. 50/2001, 49/2003, 
109/2005, 88/2008 and 35/2011 
Law on the One-Stop Shop System and Maintenance 
of the Trade Registry and the Registry of other Legal 
Entities 
No. 84/2005, 13/2007, 
150/2007, 140/2008, 17/11 and 
53/2011 
Law on Associations and Foundations No. 52/2010 and 135/2011 
Law on Companies No. 28/2004, 84/2005, 25/2007, 
87/2008, 42/10, 48/10, 24/2011 
Rulebook on the Form and Content of Registration 
Form for Entry in the Trade Registry and the Registry 
of Other Legal Entities 
No. 115/2005 
Law on Accountancy of the Budgets and Budget 
Users 
No. 61/2002, 98/2002, 81/2005, 
24/2011 
Law on Accountancy of Nonprofit Organizations No. 24/2003 and 17/2011 
Law on Taxing of Personal Income No. 80/93, 3/94, 70/94, 71/96, 
28/97, 8/2001, 50/2001, 52/2001, 
2/2002, 44/2002, 96/2004, 
120/2005, 52/2006, 139/2006, 
6/2007, 160/2007, 159/2008, 
20/2009, 139/2009, 171/10 and 
135/2011 
Law on Contract Deposit or Contractual Pledge No.5/2003, 4/2005, 87/2007, 
51/11 and 74/2012 
Law on Foreign Exchange Operations No. 34/2001, 49/2001, 
103/2001, 54/2002, 81/2008, 
24/11 and 135/2011 
Rulebook on the Manner of Applying and Registering 
and the Form, Content and Manner of Maintenance 
of the Register of Direct Investments of Nonresidents 
in the Republic of Macedonia 
No. 122/2008 
Rulebook on the Manner of Applying and Registering, 
and the Form, Content and Manner of Maintenance of 
the Register of Direct Investments of Residents Abroad 
No. 122/2008 
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LAW 
Official Gazette of the 
Republic of Macedonia 
Law on Banks No. 115/2005 
Law on Bonds No. 95/2005, 25/2007, and 
7/2008 
Law on Transaction No. 113/2007, 22/2008, 
159/2008, 133/2009, 145/10 
and 35/2011 
Law on Public Procurement No. 136/2007, 130/2008, 97/10, 
53/11 and 185/2011 
Rulebook on the Content of the Solvency Document No. 13/2006 
Law on Violations No.62/2006 and 51/2011 
Law on Execution of Sanctions No. 2/2006, and 57/2010 
Rulebook on the Form, Content and Manner of 
Maintenance of the Registry of Physical and Legal 
Entities upon whom/which a Sanction has been 
Imposed Banning the Performance of Profession, 
Activity and Duty or Temporary Banning the 
Performing of a Particular Activity 
No. 78/2010 
The criminal code (law) No. 37/96, 80/99, 4/2002, 
43/2003, 19/2004, 81/2005, 
60/2006, 73/2006, 7/2008, 
139/2008, 114/2009, 51/11, 
135/2011 and 185/2011 
Law on Leasing No. 4/2002, 49/2003, 13/2006, 
88/2008, 35/11 and 51/2011 
Law on Free Access to Information of Public 
Character 
No. 13/2006, 86/2008, 6/2010 
Rulebook on the Form, Content and Manner of 
Maintenance of the Registry of Determined Requests 
of Trustees in a Liquidation Procedure 
No. 78/2010 
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Table 26: Delivery protocols for the public services in the Business Registration area: 
current situation after establishing the Central Register in 2006. 




Document Type Name 
TRADE REGISTER AND OTHER REGISTERS FOR LEGAL ENTITIES 
 Service 1: Registration of legal entities (businesses, foundations,  NGOs)   
- Law on Associations and Foundations (Official Gazette of the Republic of Macedonia  
   No. 52/2010 Article 42, and 135/2011);  
- Law on Companies (Official Gazette of the Republic of Macedonia No. 28/2004 Articles: 14, 
183, 258, 259; 24/2011 Article18а, 84/2005, 25/2007, 87/2008, 42/2010, 48/2010, and 
24/2011);  
- Rulebook on the Form and Content of Registration Form for Entry in the Trade Registry and 








Application for business 
registration 
PA Central Register  
Proof that legal entity is not 
under ban; 
PA Ministry of Interior Affairs T Identity Card 
OTHER 
 
Legal Representative T 





Legal Representative T 
Contract with which the input of 
non-monetary deposit has been 
performed 
OTHER Legal Representative T Decision on choice of manager 
OTHER Notary T 
Manager’s statement and 
decision  
OTHER Bank T 
Proof of monetary deposit 
payment 
OTHER Bank T Proof of opening bank account 
OTHER Certified Appraiser T 
Assessment of non-monetary 
deposit 
PA Cadastre for Real Estate T Proof of ownership   
PA Other License Agencies T Permit, license or other doc. 
CENTRAL 
REGISTER 
PA State Statistical Office E Number of business entity 
OTHER Bank E Bank account 
PA Public Revenue Office E Tax number 
PA Customs Office E Customs number 
PA Health Insurance Fund E Registration 
PA 



























Document Type Name 
Service 2: Modifications in the legal entity registration 
- Law on Associations and Foundations, (Official Gazette of the Republic of Macedonia No. 
52/2010 Articles from 40 to 44, and 135/2011);  
- Law on Companies (Official Gazette of the Republic of Macedonia No. 28/2004 Articles 
from 87 to 99, 84/2005, 25/2007, 87/2008, 42/2010, 48/2010, and 24/2011);  
- Rulebook on the Form and Content of Registration Form for Entry in the Trade Registry 
and the Registry of Other Legal Entities (Official Gazette of the Republic of Macedonia No. 
115/2005). 
CITIZEN 
OTHER Legal Representative T Different types of decisions  
PA Central Register T/E Application to the Court 
OTHER Bank T Notice of Payment 
CENTRAL 
REGISTER 
PA State Statistical Office 
 
E 
Optional (if there is a change of 
activity or address) 
PA Public Revenue Office 
 
E 
Optional (if there is a change of 
activity or address) 
Service 3: Deletion of legal entity from the register 
 
- Law on Companies (Official Gazette of the Republic of Macedonia No. 28/2004 Article 18, 
84/2005, 25/2007, 87/2008, 42/2010, 48/2010 and 24/2011);  
- Rulebook on the Form and Content of Registration Form for Entry in the Trade Registry 




PA Central Register T/E 
Announcement and 
commencement of procedure, 
submission of application  
OTHER Legal Representative T 
Preparation of documentation, 
last balance sheet 
OTHER Bank T Notice of payment 
OTHER Notary T Verification 
CENTRAL 
REGISTER 
PA Public Revenue Office E Last balance sheet and logout 
PA State Statistical Office E Number of business entity  
PA Customs Office E Logout  
PA Health Insurance Fund  E Logout  
PA 
Pension and Disability 
Insurance Fund E Logout  
PA 
Employment Service 
Agency E Logout  


















Document Type Name 
REGISTER FOR BALANCE SHEET 
Service 4: Registration of balance sheets 
- Law on Companies (Official Gazette of the Republic of Macedonia No. 28/2004 (article  
469), 84/2005, 25/2007, 87/2008, 42/2010, 48/2010, and 24/2011);  
- Law on Accountancy of the Budgets and Budget Users (Official Gazette of the Republic of 
Macedonia No. 61/2002, 98/2002, 81/2005, and 24/2011);  
- Law on Accountancy of Nonprofit Organizations (Official Gazette of the Republic of 
Macedonia No. 24/2003, and 17/2011);  
- Law on Taxing of Personal Income (Official Gazette of the Republic of Macedonia No. 
80/93 Articles from 68 to 70), 3/1994, 70/1994, 71/1996, 28/1997, 8/2001, 50/2001, 
52/2001, 2/2002, 44/2002, 96/2004, 120/2005, 52/2006, 139/2006, 6/2007, 160/2007, 
159/2008, 20/2009, 139/2009, 171/1010, and 135/2011).  
CITIZEN 
PA Central Register T 
Application in addition to all 
needed documents 
OTHER Bank T Notice of payment 
PA Public Revenue Office T Balance sheet 
REGISTER FOR PLEDGE 
Service 5: Registering of pledge 
- Law on Contract Deposit (Official Gazette of the Republic of Macedonia  
  No.5/2003 (articles 50-58), 4/2005, 87/2007, 51/2011, and 74/2012). 
CITIZEN 
PA Ministry of Interior Affairs T Driving license 
PA Supply Company T Invoice/proof of the property 
PA Central Register T 
Proof that the movable property 
has not been put in pledge 
OTHER Legal Representative T Contract for pledge 
OTHER Bank T Notice of payment 
OTHER Notary T Verification of contract 
Service 6: Modifications in pledge 
- Law on Contract Deposit (Official Gazette of the Republic of Macedonia  
  No.5/2003 Articles from 50 to 58), 4/2005, 87/2007, 51/2011, and 74/2012). 
CITIZEN 
PA Central Register T 
Application in addition to verified 
changed contract at Notary’s  
OTHER Bank T Notice of payment 
OTHER Legal Representative T Introducing changes in contract 
Service 7: Dilatation of pledge 
- Law on Contract Deposit (Official Gazette of the Republic of Macedonia   
  No.5/2003 Articles from 50 to 58, 4/2005, 87/2007, 51/2011, and 74/2012). 
CITIZEN PA Central Register T Application for dilatation  


















Document Type Name 
REGISTER FOR INVESTVENTS IN REAL ESTATE 
Service 8: Registration of investments in real estate 
- Law on Foreign Exchange (Official Gazette of the Republic of Macedonia No. 34/2001  
Article 7, 49/2001, 103/2001, 54/2002, 81/2008 Article 3, 24/2011, and 135/2011). 
CITIZEN 
 
OTHER Notary T 
Original document for the real 
estate 
OTHER Bank T Notice of payment 
PA Municipality T Proof of paid tax 
REGISTER OF DIRECT INVESTVENTS  
Service 9: Information of pubic nature 
-  Law on Foreign Exchange  (Official Gazette of the Republic of Macedonia No. 34/2001  Article 
7, 49/2001, 103/2001, 54/2002, 81/2008 Article 3, 24/2011, and 135/2011); 
- Law on Free Access to Information from Public Character (Official Gazette of the Republic of 
Macedonia No. 13/2006 Articles from 12 to 28, 86/2008, 6/2010); 
- Rulebook on the Manner of Applying and Registering and the Form, Content and Manner of 
Maintenance of the Register of Direct Investments of Nonresidents in the Republic of Macedonia 
(Official Gazette of the Republic of Macedonia, No. 122/2008); 
- Rulebook on the Manner of Applying and Registering, and the Form, Content and Manner of 
Maintenance of the Register of Direct Investments of Residents Abroad (Official Gazette of the 
Republic of Macedonia, No. 122/2008). 
CITIZEN 
PA Central Register T/E Application 
PA Legal Representative T Preparation of documentation 
OTHER Bank T Proof of money transaction  
REGISTER FOR BAN OF ACTIVITY OF LEGAL ENTITY 
Service 10: Ban Registration 
-  Law on Violations (Official Gazette of the Republic of Macedonia No.62/2006 Article 22,  and 
51/2011);  
- Rulebook on the Form, Content and Manner of Maintenance of the Registry of Physical and 
Legal Entities upon whom/which a Sanction has been Imposed Banning the Performance of 
Profession, Activity and Duty or Temporary Banning the Performing of a Particular Activity 
(Official Gazette of the Republic of Macedonia, No. 78/2010). 
CENTRAL 
REGISTER PA 




On-line information on official 
duty  
Service 11: Dilatation of ban 
- Law on Violations (Official Gazette of the Republic of Macedonia No.62/2006 Article 22, and 
51/2011);  
- Rulebook on the Form, Content and Manner of Maintenance of the Registry of Physical and 
Legal Entities upon whom/which a Sanction has been Imposed Banning the Performance of 
Profession, Activity and Duty or Temporary Banning the Performing of a Particular Activity 
(Official Gazette of the Republic of Macedonia, No. 78/2010). 
CENTRAL 
REGISTER PA 
Ministry of Interior 
Affairs 
 
E Information on official duty  


















Document Type Name 
REGISTER FOR PUNISHMENT IMPOSED ON LEGAL ENTITY 
Service 12: Register of penalty 
- The criminal code (law) (Official Gazette of the Republic of Macedonia No. 37/1996, 
80/1999, 4/2002, 43/2003, 19/2004, 81/2005, 60/2006, 73/2006, 7/2008, 139/2008, 
114/2009 Article 96-g, 51/1011, 135/2011, and 185/2011) 
CENTRAL 
REGISTER PA Ministry of Interior Affairs 
 
E 
On-line information on official 
duty  
Service 13: Dilatation of penalty 
- The criminal code (law) (Official Gazette of the Republic of Macedonia No. 37/1996, 
80/1999, 4/2002, 43/2003, 19/2004, 81/2005, 60/2006, 73/2006, 7/2008, 139/2008, 
114/2009 Article 96-g, 51/2011, 135/2011, and 185/2011). 
CENTRAL 
REGISTER PA Ministry of Interior Affairs 
 
E 
On-line information on official 
duty  
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Table 27: Delivery protocols for the public services in the Business Registration area: 
prior situation before establishing the Central Register in 2006. 
 

















Document Type Name 
TRADE REGISTER AND  
OTHER REGISTERS FOR LEGAL ENTITIES 
Service 1: Registration of Legal Entities (businesses, foundations,  NGOs)   
- Law on Associations of Citizens and Foundations (Official Gazette of the Republic of 
Macedonia No. 31/1998 Article 44);  
- Law on Trade Associations (Official Gazette of the Republic of Macedonia No. 28/1996 
Articles 10, 125, and 126). 
CITIZEN 
PA Court T Application for business registration 
PA Court T 
Document that legal entity is not 
under ban 
PA Ministry of Interior Affairs T Identity card   
OTHER Legal Representative T 
Contract for establishment of 
company 
OTHER Legal Representative T 
Contract with which input of non-
monetary  deposit  has been 
performed 




Manager’s statement and decision 









Document/proof of opening a bank 
account 
OTHER Certified Appraiser 
 
T 
Assessment of non-monetary 
deposit 
PA 
Agency for Real Estate 
Cadastre 
 




Proof of ownership of moveable 
properties  
PA Other License Agencies   T Permit, license or other document 
PA State Statistical Office T Number of Business Entity 
PA Public Revenue Office T Tax number 
PA Customs Office T Customs number 
PA Health Insurance Fund T Registration 
PA 
Pension and Disability 
Insurance Fund T Registration 
PA 
Employment Service 
Agency T Registration 


















Document Type Name 
Service 2: Modifications in Registration of Legal Entity 
- Law on Associations of Citizens and Foundations (Official Gazette of the Republic of 
Macedonia No. 31/1998 Articles from 43 to 51);  
- Law on Trade Associations (Official Gazette of the Republic of Macedonia No. 28/1996 
Articles from 497 to 519). 
CITIZEN 
OTHER Legal Representative T Different types of decisions  
OTHER Bank T Notice of payment 
PA Court T Application to the Court 
PA State Statistical Office 
 
T 
Optional (if there is a change 
of activity or address) 
PA Public Revenue Office 
 
T 
Optional (if there is a change 
of activity or address) 
Service 3: Deletion of Legal Entity from the Register 
- Law on Trade Associations (Official Gazette of the Republic of Macedonia No. 28/1996 
Articles 15, 483, and 496). 
CITIZEN 
PA Court T 
Announcement and 
commencement of proce-
dure; submission of applicat. 
OTHER Legal Representative T 
Preparation of documents; 
last balance sheet  
OTHER Bank T Notice of payment 
OTHER Notary T Verification 
PA Public Revenue Office T 
Last balance sheet and 
checking out of the register  
PA State Statistical Office T Number of business entity  
PA Customs Office T Logout  
PA Health Insurance Fund T Logout  
PA 
Pension and Disability 
Insurance Fund T Logout  
PA Employment Service Agency T Logout  
REGISTER FOR BALANCE SHEET 
Service 4: Registration of Balance Sheets 
- Law on Trade Associations (Official Gazette of the Republic of Macedonia No. 28/1996 
Article 537). 
CITIZEN 
PA Payment Transactions Office T 
Application in addition to all 
needed documents 
OTHER Bank T Notice of payment 
PA Public Revenue Office T Balance sheet 


















Document Type Name 
REGISTER FOR PLEDGE 
Service 5: Registration of pledge 
- Law on Ownership and Other Rights (Official Gazette of the Republic of  
  Macedonia No.18/2001 Articles from 225 to 235);  
- Law on Pledge on Moveable Objects and Rights (Official Gazette of the Republic of  
  Macedonia No. 21/1998, 48/1999, and 86/2000 Articles 24, 28, and 35). 
CITIZEN 
PA Ministry of Interior Affairs T Driving license 
PA Supply Company T Invoice (proof) of property; 
PA Payment Transactions Office T 
Proof that property is not put 
in pledge 
OTHER Legal Representative T Contract for pledge 
OTHER Notary T Verification of contract 
OTHER Bank T Notice of payment 
PA Payment Transactions Office T Pledge registration 
Service 6: Modifications in Pledge 
- Law on Ownership and Other Rights (Official Gazette of the Republic of   
  Macedonia, No.18/2001 Articles from 225 to 235);  
- Law on Pledge on Moveable Objects and Rights (Official Gazette of the Republic of  





Application plus verified 
changed contract by notary  
OTHER Bank T Notice of payment 
 
OTHER Legal Representative T 
Introduction of changes in 
contract 
Service 7: Dilatation of Pledge 
- Law on Ownership and Other Rights (Official Gazette of the Republic of    
  Macedonia No.18/2001 Articles from 225 to 235).  
- Law on Pledge on Moveable Objects and Rights (Official Gazette of the Republic of  
  Macedonia No. 21/1998, 48/1999, and 86/2000 Articles 11, 24, 28, and 35). 
CITIZEN 
PA Payment Transactions Off. T Application 
OTHER Bank T Notice of payment 
REGISTER FOR INVESTVENTS IN REAL ESTATE 
Service 8: Registration of Investments in Real Estate 
- Law on Foreign Exchange (Official Gazette of the Republic of Macedonia No.34/2011 
Articles from 7 to12); 
- Law on Central Registry of the Republic of Macedonia (Official Gazette of the  
  Republic of Macedonia, No. 50/2001). 
CITIZEN 
PA Court T Application  
OTHER Bank T Notice of payment 
PP Legal Representative T 
Legal basis for the 
investment  


















Document Type Name 
REGISTER FOR DIRECT INVESTVENTS 
Service 9: Information of Public Character 
- Law on Foreign Exchange (Official Gazette of the Republic of Macedonia  
  No.34/2011 Articles 7-12). 
CITIZEN 
PA Ministry of Economics T Application 
PA Ministry of Finance T Application 
OTHER Legal Representative T All needed documentation 
OTHER Bank T Money transaction 
REGISTER FOR BAN OF ACTIVITY OF LEGAL ENTITY 
Service 10: Ban Registration 
- Law on Violations (Official Gazette of the Republic of Macedonia No.15/1997  
  Article 26). 
COURT 
OTHER Ministry of Interior Affairs 
 
T Information on official duty  
Service 11: Dilatation of Ban 
- Law on Violations (Official Gazette of the Republic of Macedonia No.15/1997  
  Article 26). 
COURT 
PA Ministry of Interior Affairs 
 
T Information on official duty  
REGISTER FOR PUNISHMENT IMPOSED ON LEGAL ENTITY 
Service 12: Register of Penalty 
- The criminal code (law) (Official Gazette of the Republic of Macedonia  
  No.37/1996 Article 62 sentence 3). 
COURT 
PA Ministry of Interior Affairs 
 
T Information on official duty  
Service 13: Dilatation of Penalty 
- The criminal code (law) (Official Gazette of the Republic of Macedonia   
  No.37/1996 Article 62). 
COURT 
PA Ministry of Interior Affairs 
 
T Information on official duty  
 
Source: own work. 
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Table 28: Properties of the current information-flow network  
in the Business Registration area.     
 











(b) Properties of the individual network nodes 
 













































Citizen   0.6875 0.7619 0.7125 
Central Register PA 0.5625 0.6957 0.5542 
Ministry of Interior Affairs PA 0.1250 0.5333 0.0000 
Legal Representative OTHER 0.0625 0.4444 0.0000 
Notary OTHER 0.0625 0.4444 0.0000 
Bank OTHER 0.1250 0.5333 0.0000 
Certified appraiser OTHER 0.0625 0.4444 0.0000 
Agency for Real Estate Cadastre PA 0.0625 0.4444 0.0000 
Agency for licence OTHER 0.0625 0.4444 0.0000 
Public Revenue Office PA 0.1250 0.5333 0.0000 
State Statistical Office PA 0.0625 0.4211 0.0000 
Custom Administration PA 0.0625 0.4211 0.0000 
Health Insurance Fund PA 0.0625 0.4211 0.0000 
Pension and Disability  
Insurance Fund PA 0.0625 0.4211 0.0000 
Employment Service Agency PA 0.0625 0.4211 0.0000 
Municipality PA 0.0625 0.4444 0.0000 
Company OTHER 0.0625 0.4444 0.0000 
 
Source: own work. 
Network properties Values 
Size (number of nodes) 17 
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Table 29: Properties of the prior information-flow network  
in the Business Registration area.    
 











(b) Properties of the individual network nodes 
 













































Citizen   1.0000 1.0000 0.9934641 
Court PA 0.1111 0.5294 0 
Ministry of Interior Affairs PA 0.1111 0.5294 0 
Legal Representative OTHER 0.0556 0.5143 0 
Notary OTHER 0.0556 0.5143 0 
Bank OTHER 0.0556 0.5143 0 
Certified Appraiser OTHER 0.0556 0.5143 0 
Agency for Real Estate Cadastre PA 0.0556 0.5143 0 
Other Licence Agency OTHER 0.0556 0.5143 0 
Public Revenue Office PA 0.0556 0.5143 0 
State Statistical Office PA 0.0556 0.5143 0 
Customs Office PA 0.0556 0.5143 0 
Health Insurance Fund PA 0.0556 0.5143 0 
Pension and Disability  
Insurance Fund PA 0.0556 0.5143 0 
Employment Service Agency PA 0.0556 0.5143 0 
Payment Translaction Office PA 0.0556 0.5143 0 
Supply Company OTHER 0.0556 0.5143 0 
Ministry of Economy PA 0.0556 0.5143 0 
Ministry of Finance PA 0.0556 0.5143 0 
 
Source: own work. 
Network properties Values 
Size (number of nodes) 19 
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APPENDIX  C: STATE AND SOCIAL PENSIONS 
Table presents legislation in the State and Social Pensions area providing the titles of 
laws, regulatory acts, and guidelines as well as references to them in the Official Gazette 
of the Republic of Macedonia. Guidelines that are internal documents have only year of 
publishing. 
 
Table 30: Normative acts related to Social and State Pensions area 
 
LAW 
Official Gazette of the 
Republic of Macedonia 
Law on Pension and Disability Insurance No. 80/1993, 3/1994, 14/1995, 
71/1996, 32/1997, 24/2000, 
96/2000, 50/2001, 85/2003, 
50/2004, 4/2005, 84/2005, 
101/2005, 70/2006, 153/2007, 
152/2008, 161/2008, 81/2009, 
156/2009, 83/2010, 156/2010, 
24/2011, 51/2011, and 
11/2012 
Law on Compulsory Capital Financed Pension 
Insurance 
No. 29/2002, 85/2003, 
40/2004, 113/2005, 29/2007, 
88/2008 48/2009, 50/2010, 
171/2010, and 36/2011 
Law on Voluntary Capital Financed Pension Insurance No. 7/2008, 124/2010, and 
17/2011 
Law on Civil Registration of the Insurers and Users of 
the Rights of the Pension and Disability Insurance 
No. 16/2004, 55/2007, 
102/2008, and 51/2011 
Law on Housing No. 99/2009, 57/10, 36/11, 
54/11 and 13/2012 
Rulebook on the conditions and manner of acquiring 
the right for granting housing space under rent in 
retirement homes to pensioners, managed by the 
Pension and Disability Insurance Fund of Macedonia 
No. 02-2127/1 
Rules on the Content, Form and Manner of 
Submission of Data Calculated Salary and 
Contribution for Pension and Disability Insurance 
No. 92/2004 
Law on Civil Registration of the Insurers and Users' 
Rights from Pension and Disability Insurance 
No.20/2004 and 24/2004 
Regulation on the Report Forms for Civil Registration No.20/2004 and 24/2004 
Guide for the Only Methodological Principles for 
Running a Civil Registration 
No.20/2004 
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LAW 
Official Gazette of the 
Republic of Macedonia 
Rulebook on the Content, Form and Method of 
Delivering Data to the Calculated Salary and 
Contribution for Pension and Disability Insurance 
No. 92/2004 
Rulebook on the conditions and manner of acquiring 
the right for grant of housing rent to live in retirement 
homes of pensioners managed by the Pension and 
Disability Insurance Fund of Macedonia 
No. 02 – 4616/1 from 
18.9.2001 
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Table 31: Delivery protocols for the public services in the Social and State Pensions 
area: current situation after the changes in the Law in 2009. 
 

















Document Type Name 
Service 1: Granting the Right of Family Pension of a Pensioner   
-  Law on Pension and Disability Insurance (Official Gazette of the Republic of Macedonia                    
No. 80/1993, 3/1994, 14/1995, 71/1996, 32/1997, 24/2000, 96/2000, 50/2001, 85/2003, 
50/2004, 4/2005, 84/2005, 101/2005, 70/2006, 153/2007, 152/2008, 161/2008, 81/2009, 
156/2009, 83/2010, 156/2010, 24/2011 and 51/2011 Article from 70 to 81). 
CITIZEN 
PA 
Pension and Disability Insurance 
Fund T Application 
PA Ministry of Interior Affairs  T Birth certificate 
PA Registrar Office  T Death certificate  
PA Registrar Office  T 
Marriage certificate issued 
after death  
OTHER Bank T 
Pension check of  the 
deceased  
PA Ministry of Interior Affairs  T Identity card of applicant 
PA Registrar Office  T Birth certificate 
Service 2: Granting the Edge Pension  
-    Law on Pension and Disability Insurance (Official Gazette of the Republic of Macedonia                    
No. 80/93, changes 161/2008: from Article 2 to Article 5). 
CITIZEN 
PA 
Pension and Disability Insurance 
Fund T Application 
OTHER 
 
Company of Employment T 
Complete work booklet from 
the company in which the 
person worked 




Company of Employment T 
Complete M-1 and M-2 forms 
from the company in which 




Company of Employment T 
Decision on termination of 
employment by the company 
in which the person was 
employed 
PA Ministry of Interior Affairs  T Identity card of applicant 
Service 3: Net Salary   
   Law on Health Insurance (Official Gazette of the Republic of Macedonia No. 25/2000, 









E Estimation for pension 


















Document Type                    Name 
Service 4: Granting the Right of Family Pension to the Insured Person 
- Law on Pension and Disability Insurance (Official Gazette of the Republic of Macedonia                  No. 
80/1993, 3/1994, 14/1995, 71/1996, 32/1997, 24/2000, 96/2000, 50/2001, 85/2003, 50/2004, 4/2005, 
84/2005, 101/2005, 70/2006, 153/2007, 152/2008, 161/2008, 81/2009, 156/2009, 83/2010, 156/2010, 
24/2011, and 51/2011 Article from 70 to 81). 
CITIZEN 
PA 
Pension and Disability Insurance 
Fund T Application 
PА Ministry of Interior Affairs T Birth certificate 
PA 
 
Ministry of Interior Affairs  T 
Marriage certificate issued after 
death  




Company of Employment T 
Work booklet completed by the 
company where the person was 
employed 
PA Employment Service Agency T Certificate 
PP 
 
Company of Employment T 




Company of Employment T 
M-1 and M-2 forms completed by the 
company where the person worked 
PA School T 
Document for children over the age 
of 15 
PA Ministry of Interior Affairs T Identity card of applicant 
Service 5: Granting the Right for Disability Pension 
-  Law on Pension and Disability Insurance (Official Gazette of the Republic of Macedonia                    
    No 80/1993, 3/1994, 14/1995, 71/1996, 32/1997, 24/2000, 96/2000, 50/2001, 85/2003, 50/2004, 
4/2005, 84/2005, 101/2005, 70/2006, 153/2007, 152/2008, 161/2008, 81/2009, 156/2009, 83/2010, 
156/2010, 24/2011, and 51/2011 Article from 63 to 69). 
CITIZEN 
PP Book shop T Purchasing Form 3 
PA 
Pension and Disability Insurance 
Fund T Application 
PA 
 
Personal physician T 




Medical facility T 




Company of Employment T 
Form 1 completed by the com-pany in 
which person worked 
OTHER 
 
Company of Employment T 
Forms M1/M2 completed by the 




Company of Employment T 
Complete work booklet by the 
company in which the person was 
employed 
PA Employment Service Agency T Unemployment certificate   
PA 
Pension and Disability Insurance 
Fund T Overview of the work experience list 
PA Ministry of Interior Affairs  T Identity card 
PA Ministry of Interior Affairs  T Birth certificate 


















Document Type Name 
Service 6: Information of public nature 
- Law on Free Access to Information of Public Character  (Official Gazette of the Republic of  
Macedonia No. 13/2006, 86/2008, and 6/2010 Article from 12 to 28). 
CITIZEN PA 
Pension and disability 
Insurance Fund E 
Application for information of public 
nature  
Service 7:  Application for Payment of Posthumous Help  
CITIZEN 
PA 
Pension and Disability Insurance 
Fund T Application  
PA Registrar Office T Death certificate  
PA 
Pension and Disability Insurance 
Fund T Pension beneficiary certificate  
OTHER Bank T Pension check of  the deceased 
PA Registrar Office T 
Marriage certificate for widowed 
persons 
PA Ministry of Interior Affairs T 
Identity card for persons who raise 
money 
OTHER Bank T Account number 
OTHER Funeral company T Invoice for the funeral service 
Service 8: Acquiring the Right for Housing in Retirement Home  
- Law on Housing (Official Gazette of the Republic of Macedonia, No. 99/2009, 57/2010,  36/2011, 
54/2011, and 13/2012 Articles from 91 to 95);  
- Rulebook on the Conditions and Manner of Acquiring the Right for Granting Housing Space Under 
Rent in Retirement Homes to Pensioners, Managed by the Pension and Disability Insurance Fund of 
Macedonia, No. 02-2127/1(Official Gazette of the Republic of Macedonia, No. 54/2011). 
CITIZEN 
PA 
Pension and Disability Insurance 
Fund T Application  
PP Bank T Pension check   
PA 
 
Registrar Office T 
Marriage certificate or death 
certificate  
PA Registrar Office T Divorce certificate   
PA 
 
Agency for Real Estate  
Cadastre T 
Proof of assets before the loss of 
property, or when the property  was 
alienated 
PA Ministry of Interior Affairs T Identity card of applicant and spouse 
PP Notary  T Lease contract certified by notary 
PA Ministry of Interior Affairs T Citizenship certificate 




Psychophysical health condition 








Ministry of Interior Affairs T 
Identity card of the immediate family 
members 
PA Agency for Real Estate Cadastre T Proof of real estate ownership 
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Table 32: Delivery protocols for the public services in the Social and State Pensions 
area: prior situation before the changes in the Law in 2009. 
 

















Document Type Name 
Service 1: Granting the Right of Family Pension of a Pensioner   
-  Law on Pension and Disability Insurance (Official Gazette of the Republic of Macedonia No. 
80/1993 from Article 70 to Article 81). 
CITIZEN 
PA 
Pension and Disability 
Insurance Fund T Application 
PA Ministry of Interior Affairs  T Birth certificate 
PA Ministry of Interior Affairs T Death certificate   
PA Ministry of Interior Affairs T Marriage certificate issued after death  
OTHER Bank T Pension check of  the deceased  
PA Ministry of Interior Affairs  T Identity card of applicant 
PA Ministry of Interior Affairs  T Birth certificate of heir   
Service 2: Granting the Edge Pension  
- Law on Pension and Disability Insurance (Official Gazette of the Republic of Macedonia No. 80/1993 
from Article 17 to Article 37). 
CITIZEN 
PA 
Pension and Disability 
Insurance Fund T Application 
OTHER 
 
Company of Employment T 
Work booklet completed by the com-
pany where the person was employed 
PA Ministry of Interior Affairs T Birth certificate 
OTHER Company of Employment T M-1, M-2 Forms 
OTHER Company of Employment T Decision on termination of employment 
PA  Ministry of Interior Affairs T Identity card of applicant 
Service 3: Net Salary   
- Law on Health Insurance (Official Gazette of the Republic of Macedonia No.25/2000:Art.40 
CITIZEN 
PA 
Pension and Disability 
Insurance Fund T Estimation for pension insurance  
Service 4: Granting of the Right of Family Pension of Insured Person 
-  Law on Pension and Disability Insurance (Official Gazette of the Republic of Macedonia No. 
80/1993: from Article 70 to Article 81). 
CITIZEN 
PA 
Pension and Disability 
Insurance Fund T Application 
PА Ministry of Interior Affairs T Birth certificate 
PA Ministry of Interior Affairs  T Marriage certificate issued death  
PA Ministry of Interior Affairs  T Death Certificate  
OTHER 
 
Company of Employment T 
Work booklet completed by the com-
pany where the person was employed  
PA Employment Service Agency T Unemployment certificate 
OTHER Company of Employment T Decision on termination of employment 
OTHER Company of Employment T Concluding M-1/M-2 
PA School T Document for children over the age of 15  
PA  Ministry of Interior Affairs T Identity card of applicant 


















Document Type Name 
Service 5: Granting of the Right of Disability Pension 
-  Law on Pension and Disability Insurance (Official Gazette of the Republic of Macedonia                       
No. 80/1993: from Article 63 to Article 69). 
CITIZEN 
OTHER Book shop T Purchasing Form 3 
PA 
Pension and Disability 
Insurance Fund T Application 
PA Personal physician T 
Form 3 completed by personal 
physician 
PA Medical Facility T Medical documentation 
OTHER 
 
Company of Employment T 
Form 1 completed by the company 




Company of Employment T 
M1/M2 Forms completed by the 




Company of Employment T 
Work booklet completed by the 
company where the person worked  
PA 
Employment Service 
Agency T Unemployment certificate  
PA 
Pension and Disability 
Insurance Fund T Overview of work experience list  
PA Ministry of Interior Affairs  T Identity card 
PA Ministry of Interior Affairs  T Birth certificate 
PA Ministry of Defense T Military service certificate  
Service 6: Information of Public Character 
CITIZEN 
PA 
Pension and Disability 
Insurance Fund T Application for information 
Service 7: Application for Payment of Posthumously Help  
CITIZEN 
PA 
Pension and Disability 
Insurance Fund T Application  
PA Ministry of Interior Affairs T Death certificate 
PA 
Pension and Disability 
Insurance Fund T Pension beneficiary certificate   
OTHER Bank T Pension check of  the deceased 
PA Ministry of Interior Affairs T 
Marriage certificate for widowed 
persons 
PA Ministry of Interior Affairs T 
Identity card for persons who raise 
money 
OTHER Bank T Bank account number 
PA Funeral company T Invoice for funeral service 


















Document Type Name 
Service 8: Acquiring the Right of Housing in Retirement Home 
- Law on Housing (Official Gazette of the Republic of Macedonia No. 99/2009, 57/2010);  
- Rulebook on the Conditions and Manner of Acquiring the Right to Grant of Housing Rent 
to Live in Retirement Homes Managed by the Pension and Disability Insurance Fund of 
Macedonia No. 02 – 4616/1 from 18.9.2001). 
CITIZEN 
PA 
Pension and Disability 
Insurance Fund T Application 
OTHER Bank T Pension check   
PA 
 




Marriage certificate or death 
certificate  
PA 
Ministry of Interior 
Affairs T Divorce certificate  
PA 
 





Proof of assets before the loss of 














T Lease contract certified by notary 
PA 
Ministry of Interior 
Affairs T Citizenship certificate   
PA Public Revenue Office T Tax obligation certificate   
PA Personal doctor T 
Psychophysical health condition 
certificate (of applicant and spouse) 
PA Municipality T 
Proof that one does not own 
property  
PA 
Ministry of Interior 
Affairs T 
Identity card of immediate family 
members 
PA 
Agency for Real Estate 
Cadastre T Proof of real estate ownership 
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Table 33: Properties of the current information-flow network  
in the Social and State Pension area.    
 











(b) Properties of the individual network nodes 
 












































Citizen   1.000 1.000 0.990 
Pension and Disability  
Insurance Fund PA 0.133 0.536 0.000 
Ministry of Interior Affairs PA 0.067 0.517 0.000 
Bank OTHER 0.067 0.517 0.000 
Company OTHER 0.067 0.517 0.000 
Employment Service Agency PA 0.067 0.517 0.000 
School PA 0.067 0.517 0.000 
Book Shop OTHER 0.067 0.517 0.000 
Personal doctor PA 0.067 0.517 0.000 
Medical Facility PA 0.067 0.517 0.000 
Registrar Office PA 0.067 0.517 0.000 
Funeral Company OTHER 0.067 0.517 0.000 
Cadastre of Real Estate PA 0.067 0.517 0.000 
Notary OTHER 0.067 0.517 0.000 
Public Revenue Office PA 0.067 0.536 0.000 
Municipality PA 0.067 0.517 0.000 
 
Source: own work. 
Network properties Values 
Size (number of nodes) 16 
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Table 34: Properties of the prior information-flow network in the Social  
and State Pension area.   
 










(b) Properties of the individual network nodes 
 












































Citizen   1.000 1.000 1.000 
Pension and Disability 
Insurance Fund PA 0.071 0.519 0.000 
Ministry of Interior Affairs PA 0.071 0.519 0.000 
Bank OTHER 0.071 0.519 0.000 
Company OTHER 0.071 0.519 0.000 
Employment Service Agency PA 0.071 0.519 0.000 
School PA 0.071 0.519 0.000 
Book Shop OTHER 0.071 0.519 0.000 
Personal doctor PA 0.071 0.519 0.000 
Medical Facility PA 0.071 0.519 0.000 
Ministry of Defence PA 0.071 0.519 0.000 
Funeral Company OTHER 0.071 0.519 0.000 
Cadastre of Real Estate PA 0.071 0.519 0.000 
Notary OTHER 0.071 0.519 0.000 
Public Revenue Office PA 0.071 0.519 0.000 
 
Source: own work. 
Network properties Values 
Size (number of nodes) 15 
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APPENDIX  D: TAXATION 
 
Table presents legislation in the Taxation area providing the titles of laws, regulatory 
acts, and guidelines as well as references to them in the Official Gazette of the Republic 
of Macedonia. Guidelines that are internal documents have only year of publishing. 
 
Table 35: Normative acts related to Taxation area. 
LAW 
Official Gazette of the  
Republic of Macedonia 
The Act for Establishment of the Public 
Revenue Office in the Republic of Macedonia 
is the Law on Public Revenue Office 
No.80, of 30th December, 1993 and 
entered into force on 1st January, 1994 
Law on Public Revenue Office No. 81/2005, 81/2008, 105/2009, 
145/2010, and 39/2012 
Law on Tax Procedure No. 13/2006; 88/2008, 159/2008, 
105/2009, 145/2010, 171/2010, 
53/2011, and 39/2012 
Guide for Anti Corruption Behavior of the 
Employees of Public Revenue Office 
No. 09-1841/1 
Guide on Public Relations and 
Communication with the Media 
No. 08-7523/1 
Law on Excises No. 32/2001, 50/2001, 52/2001, 
45/2002, 98/2002, 24/2003, 96/2004, 
38/2005, 88/2008, 105/2009, 34/2010 
Law on Profit Tax No. 80/1993, 33/1995, 43/1995, 
71/1996, correction-51997, 28/1998; 
11/2001, 2/2002, 44/2002, 51/2003, 
120/2005, 139/2006, 160/2007, 
122/2008 ,159/2008, 85/2010, 
47/2011, and 135/2011 (plus other 
guidance and regulation books); 
Law on Value Added Tax No. 44/1999, 59/1999-correction, 
86/1999, 11/2000-correction, 8/2001, 
21/2003, 19/2004, 33/2006, 45/2006-
correction, 101/2006 and 114/2007; 
Constitutional court No. 93/2000, and 
17/2004, 103/2008, 114/2009, 
133/2009, 95/2010, 102/2010, 
24/2011, and 135/2011 (plus other 
guidance and regulation books) 
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LAW 
Official Gazette of the  
Republic of Macedonia 
Law on Tax Property No. 61/2004, 92/2007, 102/2008, and 
53/2011 (plus other guidance and 
regulation books) 
Law on Donations and Sponsorships 
 
No. 47/2006, changes 86/2008, and 
51/2011 (plus other guidance and 
regulation books) 
Law on Games of Chance and 
Entertainment Games 
No. 24/2011, 51/2011; Constitutional 
court No. 53/2011 No. 132/2011, 
148/2011, and 74/2012), (plus other 
guidance and regulation books 
Law on Personal Tax Income No. 80/1993, 3/1994-correction, 
70/1994, 71/1996, 28/1997, 8/2001, 
50/2001, 52/2001, and correction, 
2/2002, 44/2002, 96/2004, 120/2005, 
52/2006, 139/2006, 6/2007- correction, 
160/2007, 159/2008, 20/2009, 
139/2009, 171/2010, and 135/2011 
(plus other guidance and regulations)  
Law on Contributions from Social 
Insurance 
No. 142/2008 and Constitutional Court 
no.233/2008 
No. 62/2009, 64/2009, 156/2009, 
166/2010, 53/2011, 185/2011, and 
44/2012) (plus other guidance and 
regulation books) 
Law on Payable Payments No. 31/2001, 42/2003, 47/2003, 
40/2004, 70/2006, 126/2006, 60/2007, 
88/2008, 133/2009, 171/2010, 
185/2011, and 6/2012 
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Table 36: Delivery protocols for the public services in the Taxation area:  



















Document Type Name 
Service 1: Net Salary   
-  Law on Health Insurance (Official Gazette of the Republic of Macedonia No. 25/2000, and 
changes published at the Official Gazette of the Republic of Macedonia No. 36/2007     




PA Public Revenue Office T/E Template for salary 




PA Health Insurance Fund  E 
Template for salary - estimation 
for healthy insurance 
PA 
Pension and Disability 
Insurance Fund E 





Template for salary - estimation 
for unemployment 
OTHER Bank E 
Estimation for salary and net 
salary payment 
Service 2: Registering Tax Number 
- Law on Tax Procedure (Official Gazette of the Republic of Macedonia No. 13/2006 Article 
from 36 to 38, with all changes published at the Official Gazette of the Republic of 
Macedonia No. 88/2008, 159/2008, 105/2009, 133/2009, 145/2010, 171/2010, 53/2011). 
CENTRAL 
REGISTER PА Public Revenue Office E 
Application for tax number and 
documentation for it 
Service 3: Submission of Income Tax Report 
 - Law on Income Tax  (Official Gazette of the Republic of Macedonia No. 80/1993,    
33/1995,  43/1995, 71/1996, 5/1997, 28/1998, 11/2001, 2/2002, 44/2002, 51/2003, 
120/2005, 139/2006, 160/2007, 159/2008, 85/2010, and 47/2011 Article from 39 to 44). 
OWNER 
OF THE 
BUSINESS PA Public Revenue Office E Submission of income tax report 
Service 4: Submission of  Personal Income Tax Report 
 
- Law on Personal Tax (Official Gazette of the Republic of Macedonia No. 80/1993, 70/1994,  
 71/1996, 28/1997, 8/2001, 50/2001, 52/2001, 44/2002, 96/2004, 120/2005, 52/2006,   
139/2006, 160/2007, 159/2008, 20/2009, 139/2009, 171/2010, and 135/2011 Article from 
68 to 74). 
CITIZEN 
PA Public Revenue Office T/E 
Submission of early report 
on personal income 


















Document Type Name 
Service 5: Excise Permission 
- Law on Excises (Official Gazette of the Republic of Macedonia No. 32/2001, 50/2001, 52/2001, 




PA Customs Office Т Application for excise permission   
PA Public Revenue Office T Tax number 
PA Ministry of Interior Affairs  Т Identification card/passport 
PA Central Register  T Registration of company/business 
PA Court T 
Document that no criminal 
proceedings against the manager 
of the company have been 
undertaken 
OTHER Bank T Payment notice 
PA Central Register T 
Document that no ban of activity 
has been imposed 
OTHER Bank T Payment notice  
OTHER Company T 
Elaborate on technical description 
of premises and warehouse 
PA Ministry of Economy T 
Document for minimal techni-cal 
conditions of warehouse  
PA Ministry of Healthy  T 
Document for minimal hygiene 
and sanitary conditions of 
warehouse  
PA 
Ministry of Labor and Social 
Policy T 
Document that measures and 
standards for occupational safety 
of the warehouse have been met 
Service 6: Tax Stickers for Cigarettes and Alcohol 
- Law on Excises (Official Gazette of the Republic of Macedonia No. 32/2001, 50/2001, 52/2001, 
45/2002, 98/2002, 24/2003, 96/2004, 38/2005, 88/2008, 105/2009, 34/2010); 
- Law on the National Bank of the Republic of Macedonia (Official Gazette of the Republic of 




PA Customs Office Т/E 
Application for tax stickers in 
addition to decision on sale price 
of cigarettes and alcohol 
PA Public Revenue Office T/E 
Document for endorsement of 
technical conditions    
PA Official Gazette  Т/E Announcement  
PA Customs Office T Application for tax stickers  
PA Customs Office T 
Request for issuance of tax 
stickers  
PA Customs Office T Document for calculated duty  
PA 
National Bank of the 
Republic of Macedonia T Raising tax stickers 
CUSTOMS 
OFFICE 
OTHER Printing Company T Order for printing 
PA 
National Bank of the 
Republic of Macedonia T 
Appointing the person that will 
raise the tax stickers 


















Document Type Name 
Service 7: Different Kinds of Certificates or Information 
- Law on Free Access to Information of Public Character (Official Gazette of the Republic of  
   Macedonia No. 13/2006, 86/2008, 6/2010 Article from 12 to 28). 
OWNER OF 
THE 
BUSINESS PA Public Revenue Office T/E 
Information on changes in 
laws, trainings  
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Table 37: Delivery protocols for the public services in the Taxation area:  



















Document Type Name 
Service 1: Net Salary   





PA Public Revenue Office Т Salary template  
PA Health Insurance Fund  Т 
Salary template - estimation 
for healthy insurance 
PA 
Pension and Disability 
Insurance Fund T 





Salary template - estimation 
for unemployment 
OTHER Bank Т 
Estimation for salary and net 
salary payment 
Service 2: Registration of Tax Number 





PА Public Revenue Office Т Application for tax number 
PA Court T 
Documents for registration 
of new company 
PА Public Revenue Office Т Document for tax number 
Service 3: Submission of Income Tax Report 






Public Revenue Office  Т 
Submission of income tax 
report 
Service 4: Submission of Personal Income Tax Report 
- Law on Personal Tax (Official Gazette of the Republic of Macedonia No. 80/1993). 
CITIZEN 
PA Public Revenue Office T 
Submission of early report for 
personal income 


















Document Type Name 
Service 5: Excise Permission 
- Law on Excises (Official Gazette of the Republic of Macedonia No. 32/2001, 50/2001,  




PA Public Revenue Office Т Application for excise permission   
PA Ministry of Interior Affairs  Т Identification card/passport 





Document that no criminal 
proceedings against the manager 
of the company have been 
undertaken 
OTHER Bank T Payment notice 
PA Court T 
Document that no ban on activity 




Bank statement of the available 




Elaborate on technical 




Ministry of Economy T 
Document for minimal technical 




Ministry of Healthy  T 
Document for minimal hygiene 




Ministry of Labor and Social 
Policy T 
Document that measures and 
standards for occupational safety 
of warehouse have been met 
Service 6: Tax Stickers for Cigarettes and Alcohol 
- Law on Excises (Official Gazette of the Republic of Macedonia No. 32/2001, 50/2001, 52/2001, 
45/2002, 98/2002, 24/2003, 96/2004, 38/2005, 88/2008, 105/2009, 34/2010); 
- Law on the National Bank of the Republic of Macedonia  







Public Revenue Office Т 
Application for tax stickers in 
addition to decision on sale price 
of cigarettes and alcohol 
PA Official Gazette  Т Announcement  
OTHER Bank T Payment notice  
PA Public Revenue Office T Application for tax stickers  
PA Public Revenue Office T 
Request for issuance of tax 
stickers  
PA Public Revenue Office T Document for calculated duty  
PA 
National Bank of the 




OTHER Printing Company T Order for printing 
PA 
National Bank of the 
Republic of Macedonia 
 
T 
Appointing the person who will 
raise tax stickers 


















Document Type Name 
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Table 38: Properties of the current information-flow network  
in the Taxation area.    
 










(b) Properties of the individual network nodes 
 













































Owner of the Business/ Citizen   0.750 0.800 0.854 
Public Revenue Office PA 0.375 0.593 0.354 
Health Insurance Fund PA 0.063 0.381 0.000 
Pension and Disability Insurance Fund PA 0.063 0.381 0.000 
Employment Service Agency PA 0.063 0.381 0.000 
Bank OTHER 0.125 0.516 0.000 
Court PA 0.063 0.457 0.000 
Ministry of Interior Affairs PA 0.063 0.457 0.000 
Company OTHER 0.063 0.457 0.000 
Ministry of Economy PA 0.063 0.457 0.000 
Ministry of Health PA 0.063 0.457 0.000 
Ministry of Labor and Social Polity PA 0.063 0.457 0.000 
Official Gazette PA 0.063 0.457 0.000 
National Bank of RM PA 0.125 0.485 0.000 
Printing Company OTHER 0.063 0.340 0.000 
Central Register PA 0.125 0.516 0.000 
Customs Administration PA 0.188 0.500 0.125 
 
Source: own work. 
Network properties Values 
Size (number of nodes) 17 
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Table 39: Properties of the prior information-flow network  
in the Taxation area.     
 










(b) Properties of the indiviadual network nodes 
 













































Owner of the Business/ Citizen   0.929 0.933 0.967 
Public Revenue Office PA 0.214 0.560 0.143 
Health Insurance Fund PA 0.071 0.500 0.000 
Pension and Disability Insurance Fund PA 0.071 0.500 0.000 
Employment Service Agency PA 0.071 0.500 0.000 
Bank OTHER 0.071 0.500 0.000 
Court PA 0.071 0.500 0.000 
Ministry of Interior Affairs PA 0.071 0.500 0.000 
Company OTHER 0.071 0.500 0.000 
Ministry of Economy PA 0.071 0.500 0.000 
Ministry of Health PA 0.071 0.500 0.000 
Ministry of Labor and Social Polity PA 0.071 0.500 0.000 
Official Gazette PA 0.071 0.500 0.000 
National Bank of RM PA 0.143 0.538 0.000 
Printing Company OTHER 0.071 0.368 0.000 
 
Source: own work. 
Network properties Values 
Size (number of nodes) 15 
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REAL INDEX 
back office ……….v, vi, 1, 2, 3, 4, 5, 6, 24, 25, 26, 31, 32, 36, 37, 38, 40, 41, 44, 45, 46, 
47, 48, 49, 50, 52, 53, 54, 55, 57, 58, 59, 61, 65, 67, 73, 74, 85, 86, 87, 89, 90, 
91, 93, 94, 95,96, 98, 99, 100, 101, 102, 103, 105, 111, 112, 113, 114, 115, 116, 
117, 118, 119 
benchmark(ing) ..........v, vi, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 31, 32, 33, 
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 52, 53, 54, 55, 56, 57, 58, 62, 68, 
103, 105, 113, 115, 116, 117, 118, 119 
e-government ………..v, 1, 2, 3, 4, 5, 6, 7, 11, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 31, 
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 52, 53, 54, 55, 
56, 57, 58, 61, 65, 73, 103, 105, 106, 109, 111, 112, 113, 115, 116, 117, 118, 119 
e-government benchmarking ……….11, 31, 32, 35, 40, 41, 42, 43, 52, 53, 54, 56, 58, 
105, 115, 116, 117 
e-government evaluation ……….v, 2, 3, 4, 6, 31, 32, 41, 43, 44, 57, 117, 119 
front office ..........v, vi, 2, 3, 24, 25, 26, 36, 37, 38, 44, 45, 46, 49, 52, 53, 55, 56, 57, 
58, 119 
indicator ..........v, 2, 3, 4, 5, 13, 16, 27, 31, 32, 34, 37, 41, 45, 46, 47, 48, 50, 51, 52, 
54, 55, 73, 74, 81, 101, 102, 103, 105, 111, 112, 113, 114, 115, 116, 118, 119 
information-flow network ..........v, 3, 4, 5, 6, 59, 60, 62, 65, 66, 67, 68, 69, 70, 71, 73, 
74, 75, 77, 78, 80, 84, 85, 87, 89, 91, 92, 94, 96, 97, 100, 101, 102, 103, 105, 
106, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 
inter-organizational network…v, 1, 3, 4, 6, 59, 61, 65, 73, 105, 106, 111, 112, 117, 119, 
120 
network centralization ……….69, 101, 112 
network density ……….28, 80, 86, 90, 95, 99, 100, 104, 105, 108, 112, 114, 118 
network property ……….99, 101, 102 
network size ……….27, 69, 71, 79, 86, 91, 95, 98, 99, 100 
node centrality ……….27, 87, 112 
public administration ……….v, 1, 2, 3, 4, 5, 6, 11, 17, 18, 19, 20, 21, 22, 24, 25, 26, 31, 
38, 39, 40, 46, 54, 55, 59, 60, 61, 62, 63, 64, 65, 68, 69, 70, 71, 73, 74, 75, 76, 
80, 81, 85, 86, 87, 89, 91, 92, 93, 95, 96, 97, 98, 99, 101, 102, 103, 104, 105, 
109, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120 
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